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THE FOOD FRONT 


UST as surely as the military front in time of war engages major 
attention of all folk involved, so the food front, the production and 
transportation of food for the fighting forces, becomes a fundamental 
concern of the citizenry supporting the army and navy and air forces as 
well as those forces themselves. In time of peace the food front becomes the 
dominant theater of man’s concern and effort, the line of struggle and effort 


for all peoples. 


The need for food is one of man’s primeval goads to effort, to struggle, 
to battle. Directly or indirectly it has shaped the course of history through 
the centuries, the destiny of nations and the fate of peoples ever since man 
spread his tribes over the earth into all qualities and types of environment. 
In ancient millenia as in modern decades the food front has oriented the 
military fronts. Adequate food supplies have strengthened the bastions of 
entrenched states fighting for their rights, just as lack has opened breaches 


in defensive barriers. 


The food front in Germany and Italy, in China and Japan, in Greece and 
Norway, in the Mediterranean and the Caribbean, almost throughout the 
world, has become the critical front for all the fighting nations, all the neutral 
nations. Even Russia, and Britain with its Dominions, and the United 
States, the world’s great granaries, must reckon, in this their struggle for 


survival, with their potentialities for producing and distributing food. 
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DROUTHS AND FLOODS IN THE UNITED STATES 


Stephen 


AINFALI deficiencies and eX- 
cesses are of such profound sig- 
nificance in economic geography 

that additional information on_ their 

magnitude and frequency are welcomed. 

They cause damage partly because most 

human responses to the environment 

are to average or normal conditions. It 
is a serious task to make wise adjust- 
ments to ordinary or usual conditions; 
to unusual conditions 

deal of 


, effort, and capital. Although 


to adjust wisely 
requires a additional 


knowledge 


Americans have by 


great 
no means yet suc 
ceeded in effectively adapting many of 


their activities to normal conditions, the 


cost of failure to prepare for unusual 
conditions is so great as to make it 
highly desirable that increased efforts 
be made along that line. With the 
increased capital to be available after 
the huge expenditures for the wat 
cease, adjustments can be made which 


would have been entirely impracticable 
a halt Moreover, the 


body ot now 


century ago. 
knowledge available to 
serve as a guide as to what adjustments 
are wise is far greater than it was even 
a decade ago. This ts partly because, 
with the help of capable people pre 
viously unemployed because of the 
depression, various costly studies were 
1934-1940) of weather 


made (during 


Visher 


bureau data. This article summarizes, 


with the aid of maps, some recent 
American studies in this field. 

kour sorts of conditions are here 
studied: (1) the variation in annual 


and summer precipitation of relatively 


wet and dry vears; (2) some precipita- 


tion characteristics of the extreme years 
1900 
the frequency of dry and wet 


and crop seasons of the 40 years 
1939: (3 
years and crop seasons in each part of 


the country; (4) the 


frequency and 


magnitude of torrential or excessive 


rainfalls of various sorts. For the first 
use is made of 2 B. 
Kincer’s maps in the 1941 Yearbook 
of the United f 
\griculture, 


of these topics, 
States Department of 
“Climate and Man.” The 
driest and wettest years and crop sea- 


sons and their frequencies are discussed 


with the aid of C. W. Thornthwaite’s 
rABLE I 
I Dri » WW i YEARS OF 1900-1939 
\s wn by the extent iry and wet climatic types in 
I \ ( itic Types 
r : reef i D rceptionally Wet 
Re : ; 
bri Fi We Fy 
N 1930, 1938, 1908 1902, 1936, 1920 
S the 1938, 1931, 1927 1929, 1912, 1932 
M \ 1910, 1930, 1934 1927, 1909, 1905 
(j;reat P 1934, 1936, 1931 1906, 1915, 1923 
M St 1934, 1908, 1910 1906, 1909, 1927 
Pacific Nor A t 1929, 1925, 1908 1937, 1909, 1919 
S t vest 1910, 1929, 1934 1905, 1937, 1931 
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FIGURE 1.—Precipitation in a wet = year 
(inches). Only in the wettest one-eighth of 


the years of 1899 to 1938 was there more precip 
itation than the totals here shown 


Atlas’ of 


issued in 


Climatic 
1942 by 


Rainfall intensity is discussed 


Types 1900-1939, 
the Soil Conservation 
Service. 
on the basis of recent personal studies, 
make use of D. L. 


Intensity-Frequency 


some of which 


Yarnell’s 
Data, | 


1935. 


Rainfall 


S. Department of Agriculture, 


RELATIVELY WET AND Dry YEARS 


Figure 1 shows that in a year which 
is so wet that only one-eighth of the 
years are wetter, more than half of the 
East receives more than 50 inches of 
precipitation; three sizable areas therein 
receive 70 inches or more. The rainiest 


part of the southern Appalachians re- 


ceives 100 inches in such a year; only 
about a fourth of the West receives 
less than 15 inches. 

Figure 2 shows that in the driest 


more than halt 
than 15 
inches of precipitation and nearly an 


one-eighth of the years, 
of the 


country receives less 


eighth receives less than 5 inches. In 


such a year no part of the East receives 


as much small 


as 50 inches except a 
area in the southern Appalachians; only 


a small western area receives as much 


as 40 inches. 

A comparison of Figures 1 and 2 shows 
that the more humid parts of the coun- 
try receive about 50 per cent more 
rainfall in the wetter than in the drier 


year. In the central part of the country, 
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dry 
in the driest one-eighth of the 
years of 1899 to 1938 was there less precipita 
tion than these totals 


FIGURE 2. Precipitation in a 
inches Only 


yeal 


the range is about 100 per cent, while 
in the arid regions the average range 
is about 300 per “Cent. (The range 
between the wettest and driest years 


of record is notably greater than that 
between shown by Figures 
1 and 2. rain at all falls 
during an exceptionally dry year in the 


arid little in 


the years 
Almost no 


regions, and semi-arid 


regions. EKven in normally humid 


regions, the driest year of record may 
than 20 the 
wettest one yields more than 60 inches 
In the the 


year of record in some localities yielded 


less inches” while 


vield 


semi-arid region wettest 
as much as 30 inches, and in the arid 
region as much as 15. Annual precipita 
100 inches in 

located in 


Missis 


sippi, and in the southern Appalachians 


tion totals have exceeded 


several eastern stations, 


southern Indiana, 


Louisiana, 


The variation shown by Figures 1 
and 2 affects: (1) domestic and urban 
water supplies; (2) available water 
power; (3) availability of rivers and 
barge canals for navigation; (4) losses 


from forest fires; (5) agricultural pro 
duction; and (6) outdoor activities. 

In a relatively wet year (Figure 1 
shallow wells yield abundant’ water, 
springs are bountiful, water supply 


reservoirs overflow; there is plenty of 


water for man, livestock, industrial 


uses, fire fighting, canal navigation, and 
hydroelectric 


production. In a= rela 


~——— 
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tively dry year (Figure 2), however, 


serious water shortages develop as many 


wells, springs, reservoirs, marshes, and 


even rivers go dry. Barge canals are 


rendered useless for navigation by 
prolonged drouths because of lack of 
water for passing the barges through the 


locks. 


plants fail for lack of water, and some 


Also many hydroelectric power 


steam) power plants are seriously intet 
fered with by lack of sufficient water for 
steam production. Forest fires usually 
spread widely in a dry year, whereas 
in a wet year, there are few serious 
forest tires. 

The effects of variation in precipita- 
2, while 


tion shown by Figures 1 and 


important in all regions, difier sig- 


nificantly. A relatively wet year usually 
is a bad year in humid regions, is gen- 
erally a good year in sub-humid areas, 


and often is a ‘“‘wonderful’’ year in the 


semi-arid and arid regions. Such a wet 
year may produce a drastic change in 
the economy and attitude of the people. 

In a region which has already received 
enough rain, the extra amount of rainfall 
characteristic of a wet year produces 
Hoods, drowns low-lying land, interferes 
with planting, cultivation, and harvest. 


It may also interfere with hvydro- 


electri development by raising the 


water level below the dam sufficiently 
to reduce the head. of pressure. The 
extra rain of a wet vear may therefore 
be a real habilitv in a humid region. 

By contrast, the extra rainfall of a 
relatively wet year in a dry region may 
be almost entirely beneticial, increasing 
manviold the evrowth of grass and 


hastening the development ot rane 
better feed 
but partly by the greater availability of 


drinking 


( reased 


stock (chiefly because. of 


wate Crop vields are in 


vreatly. This is most con 


spicuously true when the summer is 


wet (considered below but occurs to a 


lesset devree when the other seasons 
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Ww 


have exceptionally heavy precipitation 
even if the summer does not. This is 


because the native grass and 


hardy 
crops ol dry regions usually can grow 
rather well if the soil contains much 
moisture accumulated in autumn, win- 


ter. Of 


spring, even if the summer is 


not rainy. This is especially true of 
winter wheat and the grain sorghums, 
but even corn can grow rather well in 
the fertile soil of the sub-humid plains, 
filled with 
moisture at the beginning of the sum- 


provided the soil is. well 


mer, and the summer is not too hot 
and has no scorching winds. 

The effects of dry years are profound 
and almost completely detrimental in 
normally sub-humid or semi-arid regions. 
Pasture and water for livestock decrease 
alarmingly or critically; crop yields 
shrink locally to almost nothing, wind 
erosion of the soil is greatly accelerated ; 
discouragement and tend to 
health of the 
Inability to water and feed 


the lvestock—the 


poverty 
undermine morale and 
people. 
most dependable 
source of income in such regions—leads 


to their being sold, greatly retarding 


economic recovery when wet years do 


return. kor example the number of 
cattle in Nebraska decreased 1,100,000 
head between 1934 and 1938 (1934 and 
1936 were very dry vears). The decline 
in Montana in those years was relatively 
even greater; there were only a_ few 
more than half as many cattle in Mon- 
tana in 1938 as in 1934, despite the 
fact that irrigation is important in that 
Such a decline in 


Nebraska and 


Most 


state. cattle as 


occurred in Montana, 


and also in neighboring states, 


represented a very serious decline in 
source of income. 

The decline in the number of hogs 
which occurred in the corn belt following 
the drouth years of 1934 and 1936 was 
even more drastic than the decline in 
cattle. Lowa had about 4,000,000 fewer 
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FIGURE 3.—Kansas yields of wheat and corn 
1916 to 1940. Average number of bushels per 
acre. Light line wheat; heavy line corn 


hogs in 1935 than in 1934, 
3,000,000 fewer: even 


Nebraska 
about Indiana 
(which had the poorest corn yield on 
1934) had 1,300,000 fewer: 


Kansas had only 


rec ord in 
a third as many hogs 
in 1935 and in 1938 as in 1933. 
Following relatively wet years, the 
number of hogs and cattle increase 
South Dakota 


and Kansas had about twice as many 


sharply ; lor example 


hogs in 1940, after the good corn year 


of 1939, as in 1937, after the drouth 


year of 1936 
The annual variation in the per acre 
yield ol Kansas 


wheat and corn in 


reflects the great significance of the 


Variation in amount of precipitation 


received, although distribution of pre- 
cipitation and temperature are also 
important factors affecting the yield. 


That 


wheat than corn crop results from the 


some years had a much bette 


different seasons of main vgrowth— the 


wheat is all winter wheat, CrOWINS in 


winter and spring; the corn 


YrOWS 


chiefly in summer. \nother cause of 


lack of correspondence between corn 
and wheat vields shown by the graph 
is that the corn is chiefly grown in the 
eastern third of the state, the wheat 


chiefly in the western two-thirds. 
The graph for 


shows that in the 25 years 


Figure 3 
1916 to 1940 


Kansas 


the corn yield has varied from 3 


bushels pel acre in 1934 and t bushels in 
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1936 to 30 bushels in 1927 and 27 bushels 
in 1928. The yield in wheat has ranged 
from 8.5 bushels per acre in 1933 and 
9.1 in 1935 to 18.5 bushels in 1931 and 
16.3 in 1928. These great differences 


are of profound local economic im 
portance. 

The serious effect of the severe 
1934 is illustrated in othe 
Nebraska 
grew less than half as much wheat in 
1934 as in 1935; North Dakota less 


than a third as much; South Dakota 


drouth of 


states by the following data. 


less than a sixth as much. Rye yielded 
two and one-half times as much in 1935 
as in 1934 per average acre in Minnesota; 
two and three-fourths times as much 


in North Dakota. 


The advantage of a relatively dry 
season in a humid region is illustrated 
Wisconsin's 
potato crop was nearly three times as 
large in 1934 as in 1937. 
South Dakota, 


crop was 43 times as large in 1933 as 


by the following data; 


In semi-arid 
however, the potato 
in 1934: 11 times as large in 1935 as 
in 1936. 


Many detailed data on the “weather 
significance on crop. yields’’ may be 
found in an article by the present 


vriter in Economic Geography for Octo 
ber. 1940. 


Wrr AND Dry SUMMERS 


igure t shows that in the wettest 
one-eighth of the summers, a south 
eastern coastal zone receives more than 
4 inches of rain, and three areas therein 
sizable central 


receive 30 inches: a 


area receives 18 to 24 inches; western 
Kansas recelves about 14 inches and 
eastern Montana about 10 inches. Only 
the western third of the country receive 
in such a summer less than 1 or 2 inche 
of rainfall a month on the average, and 
which normally 3 


even California, 


almost rainless in summer, receives 


more than a half inch in a wet summer, 
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frequently causing considerable damage 
to drying raisins and prunes. 

so dry a that 
ol 


drier, shows much smaller totals of rain 


Figure 5, for summet 


only one-eighth the summers are 


than does Figure 4; western Kansas 
receives a total of less than 4 inches 
during the three months, and much of 
the South receives litthe more than 
& inches; a large western area receives 


an inch of rain, and nearly all 
all. 


Comparison of Figures 4 and 5 shows 
that 


less than 


of California receives no rain at 


the eastern seaboard, about 


heal 





RAINFALL I8 A WET SUMWER 
L » co 
mLY 1/8 ake WETTER 


FiGURE 4 Ik 


unfall in a wet summer Only 
the wettest one-eighth of the summers receive 
More 
twice as much rain is. received in a 
relatively wet as in a relatively dry 
summer; that near the center of the 
country the contrast is about threefold, 


whereas in the drier parts of the country 


the fully fivefold. 
Moreover these maps show that on the 


contrast averaves 


average the contrast between relatively 
wet and dry summers is appreciably 
less in the North than in the South, 
except close to the ¢ ulf Coast. 

Phe variability in) summer rainfall 
shown by Figures 4 and 5 have profound 
influences on agriculture In much of 
the country the chief cause of variation 
in crop yield from vear to year is the 
amount and distribution of the rainfall 
In summer In Indiana, for example, 
the state average yield of corn was 51.5 
bushels per acre in 1939, a wet summer, 
but was less than three-fourths as vreat 


fk LOODS 
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37 bushels) in 1940, a dry summer, and 


4.8 


less than half as great bushels 


1934, a 


Likewise Indiana’s oat crop has varied 


per acre) in very dry summer 


from a state average of 45 bushels pet 


in 


than a 


acre a favorable season to little more 


third 15.5 bushels 
the bad drouth year of 1934. 


as much in 


lor wheat, 


the range in yield in Indiana has been 


trom 26 bushels per acre for the state 
1931 10 bushels 


Ve the 


to less than 
Likewise, 
bean crop varied from a 
of 


average Im 


in several ‘ars. SOV 


ate 


st 


averave 


20 bushels per acre in 1938 to 13.5 
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FIGURI Rainfall in a dry summer. Only 


the driest one-eighth of the summers receive less 


1940. Similarly 


largely 


bushels in 


tomatoes 


show a wide range associated 


with summer rainfall; in 1922, when July 


was wet but June and August relatively 


dry, the vield 


averaged just twice as 
much as in 1923 when August was 
very wet. 

The range in the state average yield 
of corn is greater in lowa (the famous 
corm state) than in) Indiana, from 20 
bushels per acre in 1936 to 52 bushels 
per acre in 1939 This meant a ditter 
ence in output of about 300,000,000 
bushels for the state, which is equiva 
lent to about $70 for each person in 
the state, or about S750 per average 


farm family 
Phe \ irhation between the Crop pro 
wel 


duction in 


summers 1 
much ereater in the Dakotas, Nebraska, 


IKKansa Montana 


and dry 


and than in) lowa 
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In those western states, wet summers 
produce large yields, dry ones very 


little. Dakota's 


as large 


For example, South 
wheat crop was only a ninth 
in 1934 as in 1932, 


1934 crop was winter wheat, the spring 


and half of the small 
wheat being almost a complete failure. 
The large yields of the wet 
reckless 


especially in plowing up additional sod, 


seasons 


often produce extravagance, 


while the dry seasons produce poverty, 


land abandonment, _ political 


unrest, 
and perhaps dust storms which carry 
to the humid East clear evidence that 
something serious is wrong in the ‘‘ Dust 


Bowl.”’ One result of the impression 


made by such dust storms was_ the 
unwise but not entirely foolish tree 
shelter-belt| project. A much more 


useful result was the great expenditure 
via W.P.A. and C.C.C. for the construc- 
stock 


These 


tion of dams for reservoirs for 
water and domestic supplies. 
reservoirs are so valuable in the more 
effective use of the dry plains in ordinary 
vears as well as in dry ones that their 
construction is a substantial advanta- 
geous result of ‘‘ Dust Bowl” conditions 
of dry years. 
RECORD Wr! YEARS 


AND Dry 


It would be interesting to have maps 
showing the amounts of precipitation 
received in the wettest and driest years 
and summers during a long period. As 
such maps are not available, maps have 
been prepared by combining parts of 
many of Thornthwaite’s maps of precipi- 
tation effectiveness. One of these maps 
(not published here) shows the total or 
maximum area which was arid, semi- 
arid, or dry sub-humid for the year as a 
whole at least once in the years 1900 to 
1939, 


Hence, conversely, it shows the 


smallest extent of humid, super-humid, 


and moist sub-humid in any_ year. 
Another map (not published here 
shows the maximum area which was 
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super-humid, humid or moist sub-humid 
in any of those 40 years, and conversely, 
the which 


tinuously relatively dry. 


minimum areas were 


Arid, 


humid as 


con- 
semi- 


arid, sub-humid and here 


used are technical terms involving 


temperature as well as_ precipitation. 


Their limits are determined by the 
‘precipitation-effectiveness index”’ 
which is laboriously calculated. The 
reason for the calculation is the well- 


known fact that more precipitation is 
required to produce a given degree of 
humidity when and where the air is 
when it is cool. 


warm than 


Roughly 
“arid” as here used includes the areas 
which have an annual precipitation of 
less than about 12 inches in the warmer 
parts of the West, but only those which 
receive less than about 8 inches a year 
in the cooler parts.  ‘‘Super-humid” 
includes annual precipitation totals 
the 


warmer regions and greater than about 


greater than about 65 inches in 
50 inches in the cooler regions. 

In the driest year of 1900 to 1939 
(often different vears for different places) 
nearly a half of the country was arid. 
Aridity the ‘‘tall 


of prairie section of the Dakotas 


extended east to 
grass”’ 
and Texas. Semi-aridity extended as 
far east as the western edge of Wisconsin 
(Much of the upland 


of extreme southwestern Wisconsin was 


and louisiana. 


prairie a century ago.) The dry sub- 
humid belt included, in the driest year 
of the 40, much of Iowa, Michigan, and 
Florida, as well as parts of several other 
Most of the rest of the 


eastern states. 


East was moist sub-humid rather than 


the normal humid. Less than an eighth 
of the country was continuously humid 
during the 40 years studied; the largest 


area was in the Northeast, a large one 


was in the upper South, a third one 
in the Northwest. 
In the wettest year of 1900 to 1939 


(often different years in different places 
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5 DRIEST CROP SEASON OF 1900-1939 
WAXIWTY EXTENT OP ARID, SEWIARID 
bees 





FIGURE 6.—Maximum extent of aridity and 
semi-aridity during any crop-growing season of 
1900 to 1939. The small area shown as humid 
was not drier than humid in any crop-growing 
season of that forty years 


of West is 


than half of the East and a large north- 


little the arid while more 


western area are super-humid, and the 


rest of the East is humid. In such a 
wet year, about half of the West is 
sub-humid, rather than semi-arid or 
arid as it is normally. 

Thus there is a wide contrast in 
annual conditions; even the eastern 


half of the United States (which is one 
of the most favored parts of the world 
as far as dependability of precipitation 
Much 


of the East occasionally gets too much 


is concerned) has a great range. 
rain and is super-humid; at other times 


much of it receives an annual total no 
greater than the average for a dry sub- 
humid region, for example the eastern 


Dakotas. When of the Ei 


wet, causing serious interference 


much ist 1S 


too 


with crop growing, much of the Great 


Plains is humid or moist sub-humid, 


vielding excellent crops. Table 1 shows 


the especially dry and wet calendar 


vears for each of seven regions. 


RECORD WET 


AND Dry Crore SEASONS 


Although winter and spring precipita- 
tion is especially significant with respect 
that of the 


is of major importance to agriculture. 


to floods, months 


warmer 
Hence Figures 6 and 7 have been made 
by combining parts of many maps of 
during the 


precipitat ion effectiveness 
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FIGURE 7. 
super-humid climatic types during the crop- 


Maximum extent of humid and 


1900 to 1939. The areas 
shown as arid and semi-arid were continuously 
that dry. 


growing seasons of 


crop-growing season (defined as March 
to August inclusive, and hence not the 
six Warmest months). 

Figure 6 shows that in the driest crop- 
growing season of 1900 to 1939 (often 
different years in different places), nearly 
half of the country was arid, about a 


fourth was semi-arid, and_ practically 


all of the rest was sub-humid. The 
truly humid areas, according to the 
definition here used, were five small 
areas in the Northeast. Most of the 
East was dry sub-humid, but a con- 
siderable southeastern area was semi- 
arid, as was part of Virginia. Moist 


sub-humid conditions were largely lim- 
ited to the Northeast, to the Appala- 
chians, and to some western mountains. 
This map shows that during the crop- 
growing season, almost the entire coun- 
try occasionally is arid, semi-arid, or 
dry sub-humid. 

Figure 7 shows conditions quite dif- 
In the 
of the 


10 years studied (often in different crop 


ferent from those of Figure 6. 


wettest crop-growing season 


seasons in different places) most of the 
half of the 


enough to be classed as super-humid. 


eastern country Was wet 


This wet condition extended as far 
west as eastern Texas and Kansas, 
and prevailed in small areas in the 


West and in the North, to the west of 
Lake Michigan. 


A broad zone extend- 
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ing from southern Texas to North 
Dakota and east to western New York 


humid, sizable 


was as were areas in 
Montana and Idaho, and small ones 
even in Utah and New Mexico. Either 


super-humid or humid conditions pre- 
vailed the 


(Informa- 


four-fifths of 


country covered by the map. 


therefore, in 
tion for the four western states are not 
given for the crop season in the Atlas. 

A comparison of Figures 6 and 7 
that of the Northeast 


experiences super-humid conditions in 


shows most 
exceptionally wet seasons, but in very 
dry ones experiences moisture conditions 
which classifications drier, 


are two 


moist sub-humid. In most of the Great 
Plains the range is from humid to arid. 


Table II shows the exceptionally wet 


and dry crop-growing seasons (March- 
August) for each of five regions. 
TABLE II 
I I D Vi es G I 
~ F 1900-1939 
\ x ex ly 1 we c p 
I Il Excet 
Nort he t 1910. 1907. 1971 1901, 1933, 1928 
Southeast 1925, 1914, 1921 | 1912, 19 1920 
Midwest 1936, 1934, 1930 1915, 1938, 1920 
Great Plains 1936, 1934, 1910 1915, 1927, 1905 
Mountain State 1934, 1919, 1939 | 1912, 1938, 1913 
FREQUENCY OF WET AND Dry 
( ROP SEASONS 


The frequency of occurrence of: each 
ot 


aiding a decision as to how much adjust 


type abnormality is important in 


ment is economically feasible. Condi- 
a fourth of the time, 


be 


not 


tions which occur 


on the 


average, certainly should 


planned for, even though it may 
vet be feasible to make adequate prep 
conditions which in 


the The Atlas 


of Climatic Types shows the frequencies 


aration for occur 


only a tenth of seasons. 


of dry and wet crop seasons. Figure &, a 


black and white copy of one ol those 


~ 
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CC le red 


1] 
| 
I 


only 


that 
parts of the country almost never have 


maps, reveals 


Slhla 


dry sub-humid or drier crop seasons. 
These favored areas are chiefly situated 
in the Northeast, but a belt of this type 
extends along the Appalachians to their 
southern end, and there are two detached 
southern areas. The frequency of dry 
crop seasons increases westward, and in a 


belt extending from eastern Minnesota 


to eastern Texas, a quarter of the 
seasons are dry sub-humid or drier. 
The increase in their frequency is 
abrupt within the next 200 to 300 
miles; about 100 degrees West Longi 


tude, three-fourths of the crop seasons 


are this dry. In the Great Plains and 





most of the southern two-thirds of the 
rABLE III 
I I I Dr \ \ S 1886-1940 
I REGIONS Di ' P 
NORMAL PRECIPITATIO S \ 
I I H. BEA \TI 
Exceptionally D Iexceplion i 
Region Driest Seaso Wy 
G n Fay Gi Fi 
Northe 1915, 1911, 1927 | 1901, 1940, 1929 
» ( 1925, 1914, 1896 | 1912, 1929. 1922 
Midwest 1930, 1925, 1934 | 1927, 1892, 19 
Great Pl 1934, 1926, 1910 | 1892, 1927, 1935 
Mountain S 1910, 1934, 1936.) 1905, 1906, 1938 
Pacific S$ 1924, 1909, 1939 | 1896. 1938. 1893 
Ss t 
Nort he t 1894, 1913. 1928 1903. 192 1915 
Dol 1925, 1930, 1902 1906, 192 1916 
Mi est 1894, 1936, 1893 1926, 190 1915 
Gy Plait 1936, 1913, 1894 1915, 1928, 190 
Mountain State 1924, 1900, 1917 1923, 1913, 1925 
Pacific Stat 1940, 1895, 1910 1888. 19 191 
. heast 1914, 1922, 1887 1907, 1888, 19 
Southeast 1895. 1904. 1939 1932, 1888. 193 
Midwest 1908, 1939, 1904 1919, 1925. 1926 
Car Pl 1939, 1888, 1893 1923. 1919. 1926 
M t S 1894, 1932, 1917 1940, 1919, 1925 
Pacific 1936, 1929, 1917 1909. 19 1934 
Dec 
ix 
llowit ' 
hie 1900. 1930. 1932 1914. 1890, 1936 
x 1889, 1937, 1906) 1936, 193 190 
Midwest 1930. 1900. 19343 1946, 191 1880 
Core Pla 1930, 1900, 1934 1914, 1918, 190 
Mountain State 1930, 1895, 1899 1889. 1915. 1906 
Pacific St 1919, 1928, 1927 1886, 1939, 193 
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TABLE I\ 
Dy np W SEAS PER F Not L PRECIPI I R » IN Dt pW 
S F 1886-1940 ND IN AVERAGE OF 3 DRI AND OF 3 WI 
) SPRING SUMMER 1UTUMN WINTER 
REGION 
} Nort he 50 57 150 143 55 63 150 142 55 60 160 152 58 66 150 148 
Sout he 5 56 165 160 | 52. 61 150 146 53 55 155 150 40 54 145 140 
) Midwe 58 59 157 150s 553 56 175 158 15 50 170 152 52 58 180 162 
Great Plains 35 50 160 150 45 52 160 143 15 48 160 150 60 | 62 175 153 
Mountain State 50 57 150 148 48 56 160 153 63 65 155 150 60 65 175 160 
Pacific 40 55 150 145 35 42 230 210 28 38 170 153 59 62 200 155 
} 
Rocky Mountain States, from 76 to 100 Dry AND WET SEASONS (QUARTERS) 


per cent of the crop seasons are this 


Consideration has now been given to 
dry. 


wet and dry full years and to the half 
Super-humid crop seasons occul in : 


i , vear classed as the crop-growing seasons. 
from 1 to 25 per cent of the years in ; : 
Next attention will be given to wet 


and dry seasons. Tables II] and IV 


present many significant data derived 


much of the South and in a large share 
ol the Northeast. Such wet seasons 
occur in more than a fourth of the 


from a study of maps of precipitation 
years 1n several small areas scattered 


, occurring in each season of 1886 to 1940 
from the Adirondacks southward along 
the Appalachians to northern Alabama 


near Mobile and in northern Maine. 


in the recently issued federal volume 
‘Miscellaneous Publications 471” pre- 
pared under L. H. Bean of the Bureau 


Small areas which have super-humid 


oe - . of Agricultural Economics. 
conditions in from 1 to 25 per cent of 


; Table III lists the exceptionally dry 
the years are scattered about the Mid- | 


and wet seasons of these 55 vears by 
west, and several small western moun- 


ea regions, as deduced by the percentage 
tain areas are likewise in this category. . 


‘ of normal precipitation based on the 
Comparison of the maps of frequency 


: state averages. This table shows, for 
shows that considerable southeastern 


ails a example, that the driest spring in the 
areas (distributed from eastern Texas 


Northeast in 55 years was that of 1915, 


to Virginia) have super-humid = crop ; 
| | the wettest one, that of 1901. One of 


seasons from 1 to 25 per cent of the 


<oue the notable disclosures of this table is 
years but have also semi-arid crop 


that seldom are more than two of the 
seasons during 1 to 25 per cent of the 


ities, 4 sailed six regions affected equally by drouth or 
years. This is a greater variability ne 


than occurs in the North, especially in Se raintall = a particular 
the Northeast. In the zone of the Great %€@50"> When one region is dry, other 
Plains and Prairies, however, the range regions not far away may be relatively 
is even greater, about a fourth of the Wel: This fact is of profound importance 
vears having semi-arid crop seasons in strengthening American economy and 
and about a fourth having humid ones. should be well known to all economic 
Most of the other half have sub-humid, geographers. Tables II] and IV give 
but a few are arid, and an occasional abundant evidence of its truth. This 


one is super-humid regional variety in the United States 
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FIGURE 8. 
types of the crop-growing seasons of 1900 to 
1939 (per cents 


Frequency of the drier climatic 


contrasts sharply with the condition 


prevailing in numerous other areas 
comparable with the United States in 
size. An example is Australia, where 
drouth frequently prevails throughout 
almost the entire area. Likewise in 
southeastern Asia, occasionally an area 
as large as the United States is either 
exceptionally wet or exceptionally dry. 

Table IV shows something as to how 
dry the dry seasons (dated in Table III) 
are, and how wet the wet seasons. The 
driest seasons of record receive, for 
the average of each large region, only 
about half of the normal precipitation; 
the wettest seasons receive about three 
times as much as the driest season, or 


about 150 per cent of normal. Con- 
siderable seasonal and regional contrast 
is shown, however. In the driest spring 
Pacific States 


receive only about 35 per cent of normal, 


the Great Plains and 
while in the Midwest the percentage is 


58; similarly in summer, one region 


receives a half more of its normal than 
region (the Northeast 


does another 


vs. the Pacific States In autumn, the 
driest season in one region receives more 
than 


twice as large a percentage as 


another (Mountain States vs. Pacific 
States). Winter 


tively dry in the Southeast. 


is occasionally rela- 
Similarly, 
the wettest season is relatively wettest 
in the Southeast in spring, in the Mid- 


west in summer and autumn, and in the 


(,;EOGRAPHY 


Pacific States in winter (when the 
absolute amount is also greatest, which 
is surprising as one would expect the 
greatest percentage variation when the 
totals are small). 

Table IV shows also the average of 
the three driest and three wettest sea- 
1886 to 1940 (listed in Table 


For the average of the three dry 


sons of 
III). 


seasons, there is notably less contrast 


than for the driest one. Four of six 
regions are about equally dry in spring 
(the driest seasons of which receive 
occasionally the smallest percentage of 
normal precipitation, except in the Pa- 
cific States). Autumn ranks next, while 


winter is, strange to say, least rela- 
tively dry. 


As to 


average of the three wettest), the South- 


relatively wet seasons (the 


east leads in wetness in spring and 
winter; the Pacific States lead in sum- 
mer and autumn (the absolute totals 
are very small). For the country as a 
whole, wet springs are slightly less wet 
normal than are 


as compared with 


autumns, winters, or summers (except 


on the Pacific Coast). Winters are 
wettest. 
Thus in brief these data indicate 


that on the average the precipitation 


extremes or departures from normal 
are greatest on the Pacific Coast, next 
greatest in the Midwest, third greatest 
Plains. 


in the Great They are least 


in the Northeast, next least in the 


Southeast. Among the seasons, the 
average variation from normal is some- 
what less in spring than in the other 
seasons; autumn shows most variation, 
except on the Pacific Coast where the 
summer rainfall is highly erratic. In 
the Midwest, the spring variation or 
contrast is 91 per cent for the average 
of the three wettest and driest seasons 
in contrast to a range of about 103 per 
In the Great 
Plains, these summer and winter de- 


cent in the other seasons. 


Se 
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partures are about a tenth less than in 
spring or autumn. In the Northeast, 


spring is the least variable, autumn 
the most variable; by contrast, in the 
Southeast, spring is most variable. 


Wer Monrus 


Figure 9 shows the maximum precipt- 
tation month 


1899-1938). It is a 


recorded in any one 
during 40 years 
shaded, slightly generalized copy of a 
map in the 1941 Yearbook. It shows 
that throughout the eastern half of the 
country more than 10 inches have been 
received, except in part of Minnesota, 
and more than 15 inches throughout 
most of the Southeast. In much of the 
South, more than 20 inches have fallen 
in a month and more than 25 inches in 


More 


some than 25 inches 
have been received in a month on the 


places. 


western slopes of the Cascades and 


Sierras, and on parts of the Coast 
Ranges. On the other hand, 
part of the West did not 


any month of that 40 years as much 


a large 


receive in 


as five inches of precipitation. The 
significance of these monthly totals is 
made clearer by recalling that in most 
of the country the normal monthly 
totals are between two and four inches; 
only in the southeast and the Pacific 
Coast are monthly totals of more than 
five inches normal. Ten or 15 inches of 
precipitation are such a huge amount of 
water that it commonly causes difficulty 
even when distributed over an entire 
month. For example almost any month 
which receives a total of ten inches of 
rain is a bad one for American farmers, 
since much soil is eroded from sloping 
land while land which is almost level 
is often water covered. In Indiana, for 
example, such a wet month does serious 
damage in the large part of the state 
which is level enough to need artificial 
drainage, for in such a wet spell, the 
inadequate, and 


drainage system is 
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FIGURE 9. 


in any one month during the forty years from 
1899 to 1938 (inches). 


Maximum precipitation recorded 


much land cannot be worked; if it is 
already planted, the crop is injured by 
the wetness, while some weeds grow 
rapidly. 

Many of the serious floods of the 
rivers in the northeastern states were 
caused by the fall of less than 10 inches 
The flood of the 
Miami River through Dayton and of 


of rain in a month. 


various Indiana rivers in March, 1913, 
was caused by the fall, mostly in a week 
or two, of about 12 inches of rain. The 
loss of life was 732 persons. The great 
flood of the Ohio River in January, 1937, 
was caused by a month's total of 15 to 
20 inches received over a considerable 
About ten inches fell 
five-day period. 


tributary area. 
in a Property loss 
$417,000,000 not 


including soil damage; 137 lives were 


Was estimated at 


lost. Floods of the Mississippi River 
in April, May, and June, 1927, caused 
by prolonged hard rains, took several 
hundred lives, and did more than 
$270,000,000 worth of property damage. 

The washing out of dams is one result 
of excessive rainfall. Some examples 
which 
broke, after several days of excessive 
rain, on May 31, 1889, with the loss 


are the Johnstown, Pa., dam 


of about 2,200 lives and a_ property 
$3,000,000 to $4,000,000. 
The Austin, Pa., dam broke, following 


damage of 


a tropical cyclone, on September 30, 


1911, killing 150 people and doing 
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damage estimated at $8,000,000; the 
Angeles, 


Calif., broke following several days of 


St. Francis dam, near Los 


very heavy rainfall, on March 13, 1928, 

killing about 400 people and causing 
g peo} 

property damage estimated at more than 


$12,000,000. 


HeEAvY 24-Hour RAINS 


Within 24 


prisingly large totals of rain have been 


VERY 


consecutive hours, sur- 
officially recorded in the United States. 
Such 
leading article in the Wonthly Weather 
Review for December, 1941 (by the 
author). In 


rains were the subject of the 


present brief, there are 


more than 300 recent official American 
records of 10-inch rains falling within 
24 consecutive hours. Of these records, 


several were established during the 


passage of hurricanes, and a_ large 
number during tropical cyclones which 
lacked hurricane winds. There are 39 
records of 15 inches or more of rain in 
24 hours, and 7 of more than 20 inches, 
of which two exceeded 23 inches (New 


> 


Smyrna, Fla., 23.3 inches; Taylor, 


Texas, 23.1 inches Rains of 20 to 22 
inches fell in Alabama, Louisiana, North 
Carolina, and Texas. Data as to place, 


date, and amount are given in that 


article; a map showing the locations 
and by symbols the approximate mag- 
nitude of the fall) is given there and 


also in the Geographical Review for 


go \ 
~ 
| ~ 
x 
“_—~ \ 





ad DUM 


Maximum rainfall recorded in 
any one hour during 1899 to 1938 at the 200 
first-order Weather Bureau stations. 


FIGURE 10 
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FIGURE 11. 


Relative frequency of rainfalls 
of an inch or more in an hour 
for the average of 1908 to 1937, 


Times per year 


October, 1941. In the latter article 


is given a map showing the maximum 
amount of rain reasonably to be expected 
to fall in the hardest 24-hour rain of a 
half century. This map shows that 
close to the Gulf of Mexico and in part 
of Florida, more than 17 inches should 
be expected; in a large share of the 
South, the total to be expected is more 
than 10 inches, but in the North and in 
West, the 


expectancy is less than six inches in 


most of the reasonable 
24 hours. <A considerable number of 
northern Weather Bureau stations have, 
however, recorded rains somewhat in 
excess of 10 inches, as have several 
California stations, and two in western 
Washington and one in Montana. In 
Deep South 


a decade had about 


proportion to area, the 
with 67 records in 
12 times as many official records of 
rains of over 10 inches in 24 hours as 
more than 


North 


(21 states). No such deluge was 


did the upper South and 
100 times as many as did the 
recorded in that decade from the Rocky 
Mountain States and only one from 
the Pacific States. 
A comparison of Figure 9 with the 


map (not here published) showing 


24-hour rains reveals 
that rainfalls of 10 or 
a day almost never occur in any given 


Indeed, 


repeatedly 


the maximum 


more inches in 


locality twice in a month. 


detailed study shows that 
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FIGURE 12.—Relative frequency of rains of 
three inches in an hour. 


almost the only rain in a month falls 
This is 
especially true in the West and South. 


as a deluge of several inches. 
In central Texas, for example, and in 
various desert areas, a total equal to 
half the average annual total sometimes 
falls in That 


means true in humid regions, 


a single day. is by no 
but com- 
parisons of the 10-inch-rains map and 
igure 9 shows that considerably more 
than half of the heaviest monthly rainfall 


\s the 


normal annual rainfall in most of the 


of 40 vears fell on a single day. 


South is less than 55 inches, a fall of 
15 inches in 24 hours means that more 
rain sometimes falls in a single day than 
usually falls in three months, or in a 
half year in lowa, or in an entire year 
in the Great Plains. 


Heavy Hour RAINS 


Figure 10 shows the maximum pre- 


cipitation recorded in an hour during 


1899 to 1939 at the 200 first-order 
Weather Bureau stations having self- 
recording rain gages. This map (re- 


drawn from one in the 1941 Yearbook 
reveals that falls in excess of four inches 
in an hour have fallen in four southern 
that a considerable 


areas but north- 


eastern area and most of the West did 
not receive as much as two inches in 
any hour. A large northwestern area 
had less than one inch as its official 


maximum. 
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Figure 11 shows that rainfalls of an 
inch or more an hour occur more than 
five times a year 


1908 to 1937 


for the average of 
in most of the South, but 
less than once a year in most of the 
North and in the West; indeed in the 
West and in New England 


such sharp rains occur on the average 


northern 


less often than once in three years. An 
area near the mouth of the Mississippi 
River had 250 rainfalls of an inch in an 
hour during the 30 vears, or over eight 
a year. This map is a shaded copy of 
one by Dyck and Mattice in the Monthly 
Weather Review for October, 1941. 
Figure 12 shows the frequency of 


rains of three inches in an hour. It 
rains occur once in 
the Gulf of Mexico 
but less than once a century in the West 


and in the northern part of the North. 


shows that such 


5 to 10 vears near 


It was made by combining the relevant 
parts of several of Yarnell’s maps. 
Figure 13, an original map, sum- 
marizes many data on torrential rains. 
It shows a notable latitudinal contrast 
in the East, where four great regions 


The West 


torrential rains which yield much water, 


are recognized. rarely has 


but such rains are not unknown there. 
When 


summer in 


during the 
most of the West, but in 
winter in California, where they 


they occur, it is 


occur 


occasionally, not rarely. 
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FiGuRE 13.—Relative frequency of very hard 
rains (an inch in 10 minutes, or two inches in 
30 minutes, or three inches an hour, or five 
inches in 16 hours, or six inches o1 
’4 hours) 


more in 
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SoME EFFECTS OF TORRENTIAL RAINS 


Effects of heavy torrential rains are 


discussed in the article in the Geo- 
graphical Revier 


are relevant 


cited. Some extracts 


here. Buildings may be 
damaged by flooding of basements and 
run-off 


weakening of foundations by 


and by water soaking. Buildings on 
lowlands may be partly submerged by 
the floodwaters of torrential rains. For 
example, the storm that brought 10 to 
20 inches of rain in 24 hours to eight 
Weather Bureau stations in southeastern 
Alabama (March 14-15, 1929) flooded 
many towns. 


That rain caused an 


officially estimated damage of more 
than $3,750,000—not counting suspen- 
sion of business. 

City and town water supply, whether 
wells, reservoirs, or 


from shallow 


streams, and sewer disposal systems 
are seriously interfered with by torrential] 
downpours. Heavy rainfalls injure 


roads, railroads, bridges, airports, and 
pipe lines by flooding, softening, and 
Although floods 


are caused by prolonged rains rather 


eroding. large-scale 
than by 24-hour falls, the briefer storms 
floods. kor 
29-30, 1940, an 


estimated damage of $200,000 was done 


often cause serious local 


example, on June 
to roads, railroads, and bridges in an 
area 50 miles by 100 miles in Texas, 


where from eight to 20 inches of rain 
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in fifty years (1889-1938). 
Inches and Year. 


annual precipitation 
Based on state 
averages 
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fell in 24 hours and a number of people 
were drowned. 

The damage to telephone, telegraph, 
and electric lines by torrential rains is 
partly due to the force of the water- 
laden winds that 


accompany most 


such downpours. But the damage is 
much increased by the excess softening 
of the 


amount of 


ground caused by the large 


water that runs down the 
poles. Electric light and power services 
may be disrupted by damage to the 
plant. If 


hydroelectric 


generating the plant is a 


one, the damage may 


be gradual, due to silting of the reservoir, 
or very rapid, due to breaking of the 
dam. Or the rainfall 


excessive may 


raise the water level enough to put 
the plant temporarily out of order. 
luel-powered plants, too, may suffer 


flood damage because their water re 
quirements encourage location close to 
a stream. 


(Crops are damaged in several ways. 


Planting may be delayed; seeds and 


small plants may be washed out. or 


buried beneath sediment; growth of 


weeds is facilitated, partly because 


cultivation is hindered. The value of 


unpicked cotton is greatly diminished 


when the open bolls are soiled with 
mud spattered by a hard rain. The 
great rain of July 24-25, 1933, in 


Louisiana did crop damage officially 


estimated at more than a million dollars, 


KiguRE 15. -Least annual precipitation in 
fifty years (1889-1938). Based on state aver 
ayes Inches and Year 
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Indiana fluctuations in 


FIGURE 16 
average crop yields 1920-1939 in wheat, corn, 
and hay (basal 20 bushels of corn omitted, basal 


state 


34 ton of hay omitted). Variations in these 
twenty years were: for wheat from 10.5 to 25.9 
bushels per acre; for corn from 25.5 to 51.5 
bushels per acre; and for hay from 0.8 to 1.4 
tons per acre. 


chiefly by flooding some twenty thou- 
sand acres of cropland. 

But the most serious long-term dam- 
age is that done by erosion and leaching. 
The South is the large American region 
where soil erosion is most widely 
the 
low-lying land along the coast, fully 
four-fifths of the South has widespread 
By 
the 


It is obvious that the 


serious. Except for Florida and 


“serious” or ‘“‘harmful’’ erosion. 


than one-third of 
North has either. 


relatively extensive soil erosion in the 


contrast, less 


South is due in part to the larger and 
more frequent hard rains. 

Soil leaching is also accelerated by 
heavy rains, even where there is little 
soil erosion. On sandy and level lands, 


excessive rains dissolve soluble — soil 
materials. The most extensively leached 
soils in the world are found in the rainy 
But the average soils of the 


South to the east 


tropics. 
of central Texas are 
little better than those of the Amazon 
said C. | Marbut, did 
extensive field both regions. 
The South more 
fertilizer 


basin, who 
work in 


far 


any 


uses mineral 
American 


the 


than other 


region, largely because of low 


average natural soil fertility. 


Soil erosion in one place necessarily 
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FIGURE 17 fluctuations in 


Alabama 
average crop yields 1920-1939 in corn, cotton, 
and sweet potatoes (basal 80 pounds of cotton 


state 


omitted, basal 10 bushels of sweet potatoes 
omitted). Variations in these twenty years 
were: for corn from 10 to 14.5 bushels per acre; 
for cotton from 93 to 290 pounds per acre; and 
for sweet potatoes from 65 to 98 bushels per acre. 


results in soil deposition elsewhere. If 
only fertile soil is eroded, its deposition 
renews the underlying soil. 
the 
River and on many other flood plains. 


Examples 


are seen along lower Mississippi 


But if, as has happened extensively in 
the South, subsoil and other relatively 
infertile materials are eroded, their 
deposition may damage fertile lowlands. 
Indeed, an appreciable part of the fertile 
the 


and other rugged southern areas has 


valleys of southern Appalachians 


been covered with subsoil, sand, or 


coarser materials eroded since the steeper 
slopes have been cultivated. Deposition 


in reservoirs reduce their capacity. 


One of the compelling demonstrations 
made by the Soil Conservation Service 
in recent years is that of the rapidity 


with which most southern § reservoirs 


are silting up. Some of them have lost 


at least a quarter of their original water 
capacity in two or three decades. 
Thus, in conclusion, the precipitation 


conditions briefly described in_ this 


article with the help of recent official 


maps have varied and _ far-reaching 


consequences, and merit careful con- 


sideration in all planning of wise land 


use. 











THE SOUTH BASS ISLAND COMMUNITY 


(Put-in-Bay) 


Bert Hudgins 


ECAUSE of the unique nature 
of its natural setting and of its 
Bass 


western Lake Erie is chosen as a study 


history, South Island in 
of an environment and its community 
development emphasizing changing geo- 
graphic relations. 


LAKE ERIE ARCHIPELAGO 


South Bass Island, commonly known 
as Put-in-Bay, after the famous bay 
which fleet at the 
time of the Lake Erie victory in the 
War of 1812-1814, lies in western Lake 
Erie about 


sheltered Perry’s 


three miles from Catawba 
Point off the northern Ohio mainland. 
It is 35 miles due east of Toledo, 60 
miles west of Cleveland, and is but one 
of what might be called properly the 
This 
group Ohio to 
Ontario and encloses the shallow waters 


Lake Erie Archipelago (Figure 1). 


island extends from 


of western Lake Erie. In all there are 
20 islands having a combined area of 
25 square miles and more than a score 
of major reefs and shoals. 

The international boundary line 
divides the archipelago somewhat 
equally between Canada and the States. 
Pelee Island (10,000 acres) and numer- 
ous smaller islets are on the Canadian 
side. Kelley’s Island (2,800 acres), 
South Bass (1,400 acres), Middle Bass 
and North Bass (more than 700 acres 
each), together with numerous smaller 
islands are a part of the state of Ohio. 


(U. S. Lakes Survey. Coast Charts 
36, and 37.) 
In and about the islands and to 


westward the water nearly everywhere 


is less than 35 feet deep. Particularly 


near the islands the shoals and reefs 
are numerous, and dangerous to ship- 
ping, but at the same time afford an 
Several 


thousand people occupy the archipelago 


ideal spawning water for fish. 


throughout the year, and the number 
is increased manyfold in the summer 
season. No one of the other American 
Great Lakes has a similar group of 
islands dividing its waters and serving 
as the home of so many people. 
Glaciation and the presence of the 
factors 
The 


crest of the Cincinnati anticline extends 


Cincinnati arch are dominant 


in the formation of these islands. 
northward from Tennessee and Ken- 
tucky, crosses Ohio, pitches northwards 
under Lake Erie, and bearing to the east 
of north, trails off far below the present 
surface in Ontario. Though the crest is 
irregular and difficult to locate exactly, 
it probably lies between 10 and 20 
miles west of South Bass Island. 

In pre-glacial time a major stream 
occupied generally the position of Lake 
Erie and drained eastward. It received 
tributaries from the north and the south 
which cut deep valleys along the strike 
of the rocks, particularly on the south 
and to the east of the crest of the anti- 
cline. When glaciation came, the Erie 
lobe was directed along the axis of this 
pre-glacial stream, scouring deeply into 
the soft shales to the east, but meeting 
considerable resistance in the harder 
limestones capping the Cincinnati arch 
(Figure 2). However the glacier over- 
rode all the region as is evidenced by 


grooves cut in the limestone and 


a 
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erratics of great and small sizes scat- 


tered about. The protection from 
vigorous erosion offered by the resistance 
of rocks on the Cincinnati arch probably 
explains the shallowness of western Lake 
Erie which was located in the lee of the 
barrier. All of the archipelago lies to 
the east of the axis of the anticline 
except Middle Sister and West Sister 
islands. 

The levels of the post-glacial lakes 
were of 


importance in determining 


conditions about the islands. The 
present-day elevations of the islands 
range from lake surface (572 feet) to 
642 feet, the highest point in the archi- 
pelago, found on South Bass Island. 
Undoubtedly the 


island region lay 


ky 
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FIGURE 1. 


of the anticline. 
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beneath the ice lobe which formed the 
first Lake Maumee. But in the follow- 
ing stages of Lakes Maumee, Whittlesey, 
Arkona, and Warren, these islands were 
submerged in the lakes, as is evidenced 
elsewhere by their beaches which range 
from eievation 680 to 795 feet, and well 
above the peak elevation of the islands. 

But in the cases of the remaining 
lake stages, Elkton stood at 615 to 620 
feet, thus exposing some of the islands. 
The lowest stage of Lake Erie, however, 
is assumed on good authority to have 
been between 540 and 550 feet above 
the sea, or 22 to 32 feet lower than at 
present in the vicinity of the islands. 
The depths of waters about the islands 
and extending to the Ohio shore today 
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The Erie Archipelago extends from Ohio to Point Pelee, Ontario, and consists of 
twenty islands interspersed with reefs and shoals. 


Most of the islands lie to the east of the axis 
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GEOLOGIC CROSS-SECTION IN THE VICINITY 


OF 


PUT-IN-BAY, O 


( D/AGRAMMATIC ) 


0. = OOLOMITE 


PUT -IN-BAY IS. 


LS = LIMESTONE 


KELLEYS IS. 





FIGURE 2.—South Bass Island consists mostly of Put-in-Bay Dolomite, very resistant, non-fossil, 


and uniform. 


A small amount of Raisin River Dolomite shows at the northeast extremity and a 


small amount of Tymochtee outcrops at the southwestern extremity of the island. (See also Figure 3.) 


are less than 30 feet over large areas. 
Evidently during the low stage of Lake 
Erie most of the island region was 
attached to the Ohio shore, and such 
rivers as the Sandusky, Portage, Huron, 
Maumee, and others were speeded up, 
and flowed out through what are now 
channels between the islands. 

As this archipelago is unique in the 
Bass Island 


While 


it is but one-seventh as large as Pelee, 


Great Lakes, so is South 


unique within the island group. 


and one-half as large as Kelley’s, it is 
larger than any others in the group. It 
has the best harbor, the largest and 


most interesting caverns, the highest 
elevation, and has greater historic inter- 
est and attraction than any of the Lake 


Erie islands. 


PHYSIOGRAPHY OF 
SouTtH Bass ISLAND 


The shape of this island is peculiar. 
It consists of an elongated body of 
land for about three and three-fourths 
miles, extending in a northeast-south- 
west direction. width is 
about one and one-fourth miles, and the 


Its greatest 


total area is about 1,450 acres (Figure 
3). One-third of the way down from 
the northeast point it is narrowly con- 
stricted thus forming two lobes. The 
lobe to the is only about 


one-third the size of that to the south- 


northeast 


west. Originally the narrow connection 


consisted of sandbars, with tangled 
woods and marsh where the waters of 
lake Erie dashed across during storms 
This has been 
filled and today sea walls on either side 
protect 


and high water periods. 


the made-ground so that the 
connection is complete at all times, and 
the area is the site of a park of about 
14 acres on which stands the 


Memorial Monument. 


Perry 


On the north, the bulge of the shore 
line away from this neck of land _ par- 
tially provides for the body of water 
known as Put-in-Bay. The enlargement 
of the southwest lobe with a projection 
at Peach Point, together with Gibraltar 
Island and the shallow rock-bottom 
channel separating them, complete the 
bay and the most important harbor in 
the Erie archipelago. 

The shore line nearly everywhere is 
an abrupt wave-worn limestone bluff, 
varying from a few feet to more than 
30 feet high. It is easily approached 
only in the bay, at Stone Cove opposite, 
and a few other places. Gibraltar Island 
is often referred to as ‘the rock”’ which 
describes it well (Figure 4). The soil 
is exceedingly thin; its wooded surface 
reaches an elevation of about 50 feet 
above lake level, and the north side is 
a bold rock bluff, undercut by waves 
in places. 
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The surface of South Bass Island is 
fairly well described as “‘ gently rolling,” 
yet no streams are in evidence anywhere. 
Caves exist on the central portion of 
the large side of the island, and surface 
depressions suggest the locations of 
many other caves, as the entire land 
mass is supposed by geologists to be 
honeycombed beneath. Wherever caves 
are as deep as the level of the lake, 
water stands at that level, and varies in 
elevation as the lake level varies, show- 
subterranean 
channels. In the uniform rock of the 
island, now classed as Put-in-Bay Dolo- 


ing the connection by 
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FiGurRE 3.—South Bass Island. 
that form the bay, and the sinks in the surface. 


mite of the Upper Silurian, geologists 
find evidences of uplifting and shattering 
with later cementing and crystallizing 
in the irregular bedding of the limestone, 
which is probably associated with the 
work of the Cincinnati arch long after 
1 upheaval. In_ the 
stalactites in cavities below water level, 


its main caves, 
and crystallized strontium sulphate lin- 
ing some of the caverns well above water 
level, substantiate the geologist’s theory 
of various lake levels following glacia- 
tion, since stalactites are formed only 
above water and 


crystal forms only 


where submerged. 


Probably the caves 
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The north side of Gibraltar 


FIGURE 4. 
Island is one of the highest and roughest of the 
coastal features in the archipelago. 


are of double origin, for there are 
evidences of upheaval as well as solution. 

Glaciation and the glacial lakes left 
a few thin veneer of 


boulders and a 


glacial till on the island. In some of 
the low places the glacial cover has 
collected to a number of feet in depth 
while on the higher places it is generally 
very thin or absent entirely. Limestone 
underlies all. The forest cover together 
with weathering agents have produced 
the Randolph 


stony loam, and the Catawba loam and 


two main soil types 


gravelly loam (Figure 5). These are 
both light soils, with acid reaction at 
the surface but decidedly calcareous 
The Randolph 


stony loam occupies about one-fourth 


in the substratum. 
of the island and is from 2 to 12 inches 
thick overlying limestone. It is found 
upland both 


ends of the island, on Gibraltar Island, 


in the central area of 
and on the west side of the main body 
of South Bass 


bare rock areas exist with it, and for 


Island. Considerable 


this reason it remains forested. 
The 


of the remaining area. 


Catawba loam occupies most 


It ranges from 
grayish brown to reddish brown, and 
gravelly till is evident in it. [t overlies 
limestone from 5 to 20 feet and is the 
most productive soil of the island. A 
few loam 


small areas of Catawba silt 


and fine sandy loam are also fairly 


good soils. A low ridge of Rodman 
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gravel soil occupies the limestone upland 
for a half mile length to the south near 
Lighthouse Point. It is of little agricul- 
tural value, but serves as the probable 


mark of the Elkton Lake 


elevation about 620 above the sea. 


beach at 
One 
of the two cemeteries of the island occu- 
pies a part of this low ridge. 

In the South 
Island forested 


state 


Bass 


with 


original 
was completely 
an oak-maple-basswood association 
white 
oak, and hickory on the Catawba soils. 
On the Randolph soil the hackberry- 


blue ash association predominated with 


accompanied by walnut, elm, 


much elm, maple, and hop hornbeam. 
Sumac and wild grape were abundant. 
Red cedar (Juniperus virginiana) occu- 
pied rock outcrops and the rocky ledges 
on the borders of the island, where it 
thrive. It 
sought after lumber. tree of the island. 


seemed to was the 


most 
Specimens were reported to have been 
found with a diameter at the base of 
nearly two feet. Later studies tend to 
that 


in the early days probably was over- 


show the abundance of this tree 


estimated. It occupied the shores, was 
easily seen and reached, and was choice 
for boat building and other uses. 

If one views the island today, en- 
circling it by boat the impression of a 
much wooded land is the result though 


three-fourths of the 


area is without 


forest (Figure 6). Land is’ mostly 
unusable near the rocky shores and the 
vegetation has not been kept cleared 
away. 

Climatically the island has a_ long 
growing season with a retarded spring 
due to the 


In all 


the state of Ohio, it is only in the archi- 


and an extended autumn 


modifying effects of Lake Erie. 


pelago and on the south Erie shore that 
a growing season of slightly more than 
The 
average length of the growing season 
for South Bass Island is 201 days and 


200 frost-free days is experienced. 
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it does not vary greatly in a series of 
years. The precipitation averages 
inches, and is the 
seem - 


ingly this would be a handicap to agri- 


slightly under 30 


lowest for the state (Figure 7 


culture but such is not the case. The 
variation in the annual figure is small 
and the lake air is moist. Trees and 
other vegetation are supported on bare 
rock where roots penetrate the crevices, 
giving evidence of the constant supply 
of moisture. 


The mean annual temperature of the 


FIGURE 5 


island has one of the Catawba soils 
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island station is 50.2 degrees F., but to a 


surprising extent both low and _ high 
temperatures are experienced in seasons. 
Records reveal a high of 103 degrees F. 
and a low of Ice freezes 


in the bay usually to a depth of 14 to 


19 degrees F. 


20 inches and during severe winters the 
ice about all the islands is thick enough 


traffic to the mainland. 


to support 

Depths as great as 38 inches have been 

rep rted. 
Tornadoes and windstorms are known 


on the island but none have yet brought 
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-A soils map shows that the Randolph Stony Loam is located largely in the central 
and west side of the large portion of South Bass Island. 
loam, silt loam, etc. 


Most of the remainder of the area of the 
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great and widespread damage. Water- 
spouts on Lake Erie have been seen 
often and several have been  photo- 


graphed. One such was photographed 
1924 


widespread publicity in various news- 


in the summer of which received 
papers of the country. 
Though the Indian did not make his 
South 
with it 


home on Bass Island he was 


familiar and the remainder of 


the archipelago as is evidenced by 
‘finds’ in numerous places, some of 
which date back to the Mound Builders. 
Without doubt the 


by Indians as a hunting ground, summer 


islands were used 
camp, and as stepping-stones in travel 
Ohio 


Game was plentiful in 


from the 
Pelee. 


the early days and the raccoon, fox, 


northward country to 


Point 


muskrat, abundant waterfowl, and fishes 
are included in early reports. 


In the following paragraphs it will 
be shown how the white man_ has 


adapted and adjusted himself to this 
physical environment as time has 


progressed. 


kuR TRADING 


The 


Island was the fur trade. 


South 
It is not known 


first industry of Bass 
when it began, for white man was slow 
in making his acquaintance with the 
archipelago and the Erie shore, due to 


A French 


the hostility of the Iroquois. 
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The 


FIGURE 6 
unapproachable in 
the vegetation overhangs the edge. 


west 
most 


shore is rugged and 
places Note that 
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shows no 


Lake Erie of 1681 
An old map by Bellin dated 


1755 first showed islands in Lake Erie. 


map of 


islands. 


As early as 1776 records show that a 
fleet of Lake 


gathering beeswax, 


four vessels sailed Erie 


furs, hides, and 
honey from the islands and shores. <A 
few French squatters took over South 
Bass 1810. 


date visits of 


Island in Following this 
both and 


Indians were made to the Island. No 


many whites 
data are available showing the amount 


of the fur business but the influence 


of a good harbor (Put-in-Bay) as a 
rendezvous for vessels suggests it may 
have been a gathering point of far greatet 
importance than the 1,450 acres of the 
But the 


permanent 


single island would support. 


fur business brought no 
settlement. 

Though isolation and the dangers of 
Indian wars from the time of the earliest 
French till after the War of 1812 natu- 
rally retarded permanent settlement 
of South Bass Island, the nature of 
its ownership tended to lengthen the 
fur-trading period and bring no perma- 
nent settlers. 

Most of the Lake Erie Archipelago, 
together with the south shore of the 
lake, extending westward beyond San- 
dusky Bay was included in the Western 
Reserve. In the 


settlement of overt 


lapping claims among the states it 


came about that a portion of the Western 
Reserve was to be parcelled out to Con- 
necticut residents along Long Island 
Sound had 


homes during the 


who suffered from burned 
sritish 
Thus the 


Western Reserve set aside for them were 


raids of the 
Revolution. lands in the 


lands.” These included, 
Sandusky Bay 
Some of 


were bought up and held by speculators 


termed “‘fire 


particularly, and the 
islands adjacent. these lands 
contrary to the original plan. Judge 
Ogden Edwards of Connecticut bought 


all of South Bass Island as well as others 
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-The maps of the state of Ohio showing distribution of precipitation and lengths of 


growing season bring out clearly that the Erie shore and islands have the lowest precipitation and 


the longest growing season in the state 
some time before 1812. He soon passed 
away but his heirs held the estate for 
more than 40 years. 

It may be said, however, that the 
fur-trading period ended in 1823 when 
the agent of the Edwards’ estate arrived 
at the island, built log cabins for laborers, 
and a large frame structure to serve as 
shop, warehouse, and boarding house, 
with the aim of developing the forest 


resources. 


Tur Forrest INDUSTRY 

The plan of the Edwards’ heirs for 
lumbering in 1823 was clearly in antici- 
pation of the opening of the Erie Canal 
which came two years later. This water- 
way not only opened up the eastern 
market but it permitted a great increase 
in steam vessels operating on the Great 


Lakes 


fuel. 


which demanded firewood for 
South Bass Island with its forest, 
its first-class harbor, and itsideal location 
in the line of east-west travel along the 
Erie shore, became a fueling station as 
well as a shipping center. Its forest was 


cleared rapidly. Cordwood was supplied 


Courtesy of U. S. Department of Agriculture.) 


to steam vessels and some of the red 
cedar found a ready market in Europe. 
The year 1837 was noted as a great 
lumbering year here and a considerable 
amount of the product went for ship- 
building. 

Like the fur 


operations created no large permanent 


trade the lumbering 
settlement and many left as the timber 
supply decreased and coal came into 
One J. D. 
Rivera, a Spanish merchant from New 
York, bought South Bass Island from 
the Edwards’ heirs in 1854, and stocked 


use as a steaming fuel. 


it with sheep which at one time num- 
bered 2,000. It should also be noted 


here that Hyde as agent for Edwards 


had also tried sheep raising in 1830, 
having brought 500 to the island. Per- 
haps these remote, cut-over, rocky 


lands suggested the industry as a means 
of profit. But events were transpiring 


elsewhere that had their influences. 
Population had grown rapidly in the 
early western states. <A celebration of 
Perry's Victory in 1852 brought hun- 


dreds of people to Put-in-Bay at a time 
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RELATIVE LENGTHS OF GROWING SEASONS 
IN DAYS, FOR 
PUT-IN-BAY AND WAUSEON, OHIO 








FIGURE 8.—Contrasts in growing season of 
Put-in-Bay with that of Wauseon, an inland 
station at the same latitude, shows clearly the 
influence of the lake in extending the season. 


This 


advertising at 


when but few lived on the island. 
proved to be excellent 
an appropriate time and coupled with 
the increasing price of lands by this 
date throughout the northwest. terri- 
tory, caused the owner to realize that 
his greatest profit would come from 
parcelling out the land and selling to 
individuals who desired to make perma- 
homes thereon and grow 


nent Crops as 


a means of sustenance. This was done 


and sales were made rapidly. 


PERMANENT SETTLEMENT 


The 
island was thus retarded till long after 
Northwest 


permanent settlement of the 


all states of the Territory 


were admitted to the Union. Increased 


boat service with steam on the Great 


Lakes made the island no longer isolated; 


wars and the dangers from hostile 


Indian raids were over; and lastly, the 
private ownership of numerous settlers, 


with small farms for each, was made 


possible when Rivera organized such 
sales in 1854. Many parcels were sold 
than 


ranging from 5 to 20 acres, 


at less $10.00 per acre, in sizes 
generally, 
and sales were so rapid it constituted 
what might properly be called a “‘ boom” 
in the 10-year period following the 
The total permanent popula- 


600 


opening. 


tion of the island reached about 
Many who had already 
Lands” of Ohio 


and from 


in this period. 


come to the “Fire 


transferred hither others 
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New 


also 


England, Canada, and elsewhere 


came. They were accompanied 


by numbers of German and a few Irish 
who were migrating from 
the late 40’s and 50's 


of time 


Europe in 
With the passing 
down through the years the 
stock of people and origin of the early 
shown an influence in 


settlers have 


the community development in many 
The New 


servatism in all matters private, public, 


ways. England strict con- 


and religious was modified by the 


presence of the Europeans. Properly 


or not, the Germans were generally 
given credit for the lack of conscience 
in the production of intoxicants—wine 

for which the island soon became known 
through the grape-growing industry. 
Kamily names cling to the island through 
descendants of telling 


early settlers, 


quite clearly their origin. Among them 
are Heineman, Burgraff, Fuchs, Fox, 
Miller, Doller, Dodge, Ingold, Webster, 
and Vroman. Likewise the origin of 
the early inhabitants is reflected in the 
island, for St. 


Mary’s Catholic is supported 


two churches on the 


largely 
by the German element and descendants, 
while the St. 


in its local history has borne a modified 


Paul’s Episcopal Church, 


New England influence. 

Since the period of early settlement 
have left 
remarkable extent 


many have come and 


many 
the island, but to a 
continue to be 


the original families 


represented. With the passing of older 


generations, intermarriages, and com 
mon problems of life in the island en 
vironment the influence of early origins 
is passing. The people form a closely 
knit community, and one not born on 
the island is looked upon as an outsider. 
Recently though a 
the island for 10 


election to a 


such an outsider, 


continual resident of 


years, sought certain 


village office and after having been 


defeated, was told by an old resident, 


“it was what you might have expected 
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for you were not even born on_ the 


island.’ 

In these people there is a suggestion 
of self-satisfaction with the existing 
place of abode and station in life so 
that ‘‘the islander’’ as a title seems to 
describe them fairly well, and to give 
evidence of the subtle influence of this 


environment. 


(GRAPE (GsROWING 


The chief crop-use of the land might 
be said to have been determined in part 
by the small size of farms. It was 


destined that the newcomers after 1854 


=u 


© 
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Some doubt exists as to why it was 


introduced; but without 


doubt the 


small acreage available for crop use 


suggested some 


crop other than the 


Also the 


grapes on the 


grains. profuse growth of 


wild island 


suggested 
that the cultivated vine might do well. 
Too, it is said that grape-growing ideas 


came with some of the early German 


settlers. Vineyards proved a_ success 
from the very first; crops and land 
values increased in some cases more 
than a hundredfold. 

At the close of the Civil War some 


vineyards that were producing sold 





FIGURE 9 


Wheat had been 
demonstrated as a possible crop by the 
French in 1811. 


grown as a food crop during the lumber- 


subsist from the land. 
Some wheat also was 


ing period and also by the early settlers 
after 1854. 
was fertile and produced abundantly. 
the rocky 
cut-over land had its advantages. We 


Though the soil was light, it 
Kor sheep raising some of 
people here 


Now the 


settlers were likewise so inclined as is 


have seen how. earlier 


turned to sheep. raising. 
shown by the fact that one Dr. Nelson 
had 500 sheep in this period. But in 
both wheat growing and sheep raising, 
they found their farms were too limited 
in size to make it profitable for long, or 
for many people. 


In 1858 cultivation of the vine began. 


A typical vineyard on South Bass Island. 


for $1,500 per acre. The well-drained 


fertile Catawba loam soils proved best 
for the The lake 


checking the rapid and erratic approach 


vine. influence in 


of spring and autumn is 


prolonging 
particularly favorable in both respects 
(kigure 8). The contrast in lengths of 
season with Wauseon, an inland station 
in northwestern Ohio, and at the same 
latitude as Put-in-Bay is remarkable. 
At Wauseon the average dates of the 
May 8, 

The 


corresponding dates for Put-in-Bay are 


last and first killing frosts are 


and October 10, respectively. 


April 17, and November 3, the latter 


being 46 days longer with a delayed 


autumn of nearly a month over the 


inland station. 


At first a number of varieties of 
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grapes were tried but it was found that 
the Catawba, a late ripening grape, 


suited the island climate very well. 


By 1878 there were 71 grape growers 
1,231,000 


of the total of 558 acres 


who produced 
Out 


in vineyards, 393 acres were devoted to 


pounds an- 
nually. 
the Catawba. Concord and Delaware 
most of the re- 
third of 


the area of the island was in vineyards, 


varieties constituted 


mainder. Thus more than a 


and three-fourths of all grapes grown 
were Catawbas. Throughout the history 
of vineyards here the Catawba _ has 


hold 


claimed that this late variety, so well 


continued to first place. It is 
adapted to the extended autumn season, 
remains on the vine long enough to 
permit slow ripening, thus developing 
a sugar content and flavor unsurpassed 
The 


American fox-grape variety, developed 


elsewhere. Catawba grape is an 


in the Catawba North Carolina district 


in colonial days. Thus it seems that 


the name followed the grape in_ its 


migration and is now applied to the 
which it 


grape, the limestone soil on 





FIGURE 10 The 
which the tender shoots are cut and used to 


yellow willow tree from 
tie grape vines to their supports. Note the 
rounded shape of the tree caused by the annual 
clipping of the twigs. This tree is seen through 
out the island 
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grows best, as well as to a township 
and Catawba Island in northern Ohio. 

Along with vineyards some orcharding 
was begun, especially cherries, peaches, 
and apricots, all of which did well on 
the island and much fruit was grown. 
But the profits from vineyards were so 
handsome that no one wished to spend 
the time at anything else, hence orchard- 
ing has languished. The fame of island 
grapes and wine spread widely in the 
1880's and production for the island 
reached an annual figure of about 
1,500,000 pounds. Shortly after 1900 
several factors began to operate to the 
disadvantage of the grape grower. Vine- 
yards on thin soil showed decreased 
production and total acreage in vine- 
yards began a decline. The decline was 
not only in acreage but in the product 
per acre. In 1890 there were 600 acres 
in grapes but by 1930 there were less 
than 300 acres. In the early vineyards 
of the 60’s reports were made of eight 
tons and more produced on one acre 
with vineyard averages of four tons per 
acre. In 1930 two tons per acre was 
considered a good crop. 

The development of land transporta- 
tion the decline 
this 
industry has had the competition of 


was a great factor in 


of vineyards on the island, for 


grape growing elsewhere with which 
to contend. In early history lake 
transportation favored the island. In 


recent decades, transportation on land 


was greatly improved by rail, hard 


surface roads, and trucking. Today 


much grape growing is carried on in 
Michigan, New York, 


Virginia, where the product undergoes 


California, and 


between 
South Bass 
Island must ship by water where there 
break in 


least one other handling of the product 


no break in transportation 


vineyards and the market. 
and at 


is a transportation 


Thus 
the development of land transportation 


generally at the Ohio mainland. 


ee 
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FIGURE 11 


of all kinds, beginning as early as 1870 
has operated to the relative disadvantage 
of the island grape industry. 

With prohibition beginning in 1920 
the grape industry was given a serious 
setback. 


factured and sold, and the grape product 


Wines could not be manu- 
had to be disposed of in other forms. 
Table grapes shipped by the basket 
took care of a portion of the crop. The 
few wineries turned to the production 
of grape juice which had an increase in 
market, but the total market 
South Bass 


suffered less in the 


yrape 
was not as good as before. 


Island 


prohibition 


perhaps 


period than neighboring 


islands engaged in grape growing, be- 


Note the distribution of forests around the edges of the island. 
land shown was in orchards or vineyards at one time. 


SOUTH BASS ISLAND 
( PUT-IN-BAY ) 
OTTAWA COUNTY, OHIO. 


ORES 
Ya MILE 


WOODLAND 
BUILDINGS OF ALL KINDS 


j}OLE LAND 





Most of the idle 


cause it had some _ orcharding, the 
fishing industry, and the tourist trade 
to which to turn. Needless to say the 
repeal of the 18th amendment in 1933 
brought new life to the vineyards. It 
will be shown later how closely inter- 
related are fishing, grape growing, and 
the tourist trade. 

One peculiarity found in island grape 
growing is the practice of using willow 
twigs and rye straw in tying the grape 
vines to This 
practice is thought to have been inher- 
ited from the Old World through the 


early 


their wire supports. 


German and perhaps’ French 
settlers. The yellow willow and rye 


are grown for this purpose. In the 
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FIGURE 12 
found that they are located mostly on areas of Catawba Loam soils 


case of the willow, each spring the tree 
is trimmed of its shoats and slender 
branches. These are cut into lengths 
of 12 inches or more and placed in a 
cellar or damp place till needed. The 
vineyard is arranged in rows eight feet 
more feet 


apart, with plants five or 


apart in the rows. Plants are supported 
on three wires strung on cedar posts 
(Figure 9). Sometime during the wintet 
or early spring the grape plants are 
pruned and canes are spread and tied 
to the lower and middle wires with the 
willow twigs. Later as the plant grows, 
the new shoots are tied to the middle 
and top wires with rye straw of 12-inch 
lengths prepared for this purpose (Figure 
10). The use of 


these materials 1S 


Distribution of vineyards on South Bass Island 
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clung to with a_ persistence by the 


islander that is remarkable. To an 
outsider it would seem that a ball of 


twine at little cost would vO a long 
way toward tying a vineyard; that the 
tedious work of growing, cutting, and 
preserving of the willow and rye till 
time for use, is time-consuming and 
uneconomical in the end. However, 
they claim the tying can be done much 
faster with willow or rye, and that it is 
easier to remove during the trimming 
of the following year. Perhaps the 
matter is not of great importance but 
it shows the persistent influence of 
methods originating long ago in anothe 
land and carried to the new 


In one respect the island grape growet 


On close observation it will be 
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has a serious problem which he has not 
solved, and so far as the author could 
determine, he is doing little about it. It 
is soil erosion, which has been in process 
now for almost a century on most of the 
vineyards. In most cases slopes are 
quite gentle, but the soil, formed of thin 
glacial till and limestone decomposition 
with a forest cover for many centuries 
does not take in the surface water 
readily. Rows in the vineyards are 
arranged in straight lines and too fre- 
quently in the direction of the slope. 
Cultivation between the rows which 
cannot be changed from year to year 
as in the case of some grains, further 
facilitates erosion. 

Particularly was this called to the 
author’s attention when on more than 
one occasion after rains he observed 
the yellow color signifying silt in the 
waters of Squaw Harbor, Put-in-Bay, 
advance from the shore finally to cover 
the bay. Elsewhere about the island 
this is noted. Soils of the vineyards 
are being thus depleted, when from 
the first they lay on limestone from a 
few inches to only a few feet below. 
Most vineyards have no fences between 
since they are not pastured, and _ live- 
stock is few in numbers. The between 
vineyard spaces are usually grass cov- 
ered and serve as passageways but 
litthe used. The grass cover prevents 
erosion in contrast to the plowed fur- 
rows between the rows of vines. Some 
of these grassy passways are observed 
as low ridges or mounds giving evidence 
of the amount of erosion completed 
within the vineyards. 

\bandoned vineyards are in evidence 
in many places. Mostly overgrown 
with vegetation these lands are classed 
as forests or they fall into the class 
“idle land” not forested (Figure 11). 
Much of this area of former vineyards, 
it is true, was on thin soils, where the 
erosion brought 


slightest amount. of 
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them below marginal producing grape 
lands after their first few crops. The 
best of the vineyard lands remains, and 
it is in these that attention is needed 
now to prevent erosion (Figure 12). 

However, the grape grower has inher- 
ited vineyards that were planted in the 
past, when one did not need to think of 
conservation seriously. These straight 
rows cannot be changed without great 
expense. There is considerable truth 
in this view, yet it is not encouraging 
when one sees but little attempt any- 
where to prevent rainwash, also that 
the most recently planted vineyard on 
the island was arranged in straight rows 
without taking full advantage of the 
contour plan. 

In the early days much of the grape 
crop found its market in the large cities 
about Lake Erie widely distributed. 
Today some of this remains, and some 
reaches a market in Cincinnati and 
elsewhere, but the bulk goes to the 
large wineries in Sandusky. To an 
increasing extent crops are under con- 
tract, and many growers contend prices 
are not of their making and frequently 
not too favorable for the grower, though 
the market is certain. One would 
expect to find in this island community 





Figure 13.-—The Heineman Winery In 
this case the owner of Crystal Cave has built a 
winery about the entrance. Here he presses 
the grapes, stores and dispenses his products 
to sight seers 
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FIGURE 14. 
material of construction, and use has developed 
to fit the conditions about the islands. 


Ice-fishing shanty. Its size, 


a grape growers’ association organized 
for dealing co6peratively in the market, 
but several previous attempts at such 
are reported to have failed. 

Supported by the tourist trade, to be 
discussed later, several small wine 
presses exist on the island. The owners 
grow their own grapes, make the wine 
and dispense to the summer visitors 
through the so-called ‘‘wine cellars,” 
and at hotels, cafes, etc. (Figure 13). 
Some wine pressers also purchase grapes 
from other growers for the business. 
From the standpoint of island economy 
this is commendable, but there is a 
limit to how far it might be carried 
since the summer visitor cannot take 
status of 
viniculture is encouraging, however, as 
is revealed by the fact that recently 


the entire product. The 


an island wine producer was approached 
by the Liquor Commission of a certain 
large state with a view to supplying 
his brands to the stores of that state. 
The offer was declined for this producer 
had not the vineyards nor facilities for 
larger volume production. 


OTHER LAND USES 


A survey of all land uses of the island 
in 1942 brings out some interesting 
Of its 1,450 acres, it is estimated 
that three-fourths of the amount may 
have been classified originally as cul- 


facts. 
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Since some of the thin 
soil areas have been permitted to revert 


tivable land. 


to forest, and a considerable acreage is 
required for airport, parks, and ceme- 
teries, together with buildings and 
their accompanying lawns, etc., only 
about 50 per cent of the island is avail- 
able for cultivation. The following table 


shows total land uses: 


TABLE I 
Lanp USE oN SoutH Bass ISLAND 
1942 
i Per Cent 
Us Acreage 
? icreag of Total 
Forest... 500 34. + 
Commercial, Residential Parks, 

Lawns, etc. 220 15.+ 
Vineyards 270 18.6+4 
Hay, Clover, Pasture 160 et. 
Idle 130 9.6 
Orchards 120 j 8. + 
Field Crops ; 50 3.4 

Total Island... 1450 100. 


Some trends in land use are evident. 
The vineyard acreage seems fairly 
stable under present market conditions. 
Abandoned noticeable 
proof of the peak acreage of the early 
1900's. 
idle lands are being invaded rapidly 
by growths of sumac, cherry, hackberry, 
and other native species of plants, where 
among them the unkept fruit trees and 
grape vines generally tell the story of 
the former use. 


vineyards are 


Considerable orchards and all 


At present these tim- 
bered areas show a slight amount of 
use as pasture, and an occasional stump 
shows that cutting is practiced to some 
extent. The forest area undoubtedly 
is increasing and one wonders as to its 
future use in the light of increasing costs 
of fuel and wood products of all kinds. 


FISHING 


The fishing industry has been of 
importance to the South Bass Island 
settlement from the earliest days and 


continues its influence. This is not 
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catch 
but in the attraction it has for island 


measured alone in pounds of 
visitors, who as we shall see later, play 
a large part in the lives of the settlement. 

The south shore of Lake Erie and the 
archipelago supports the largest fresh 
water catch on earth, and Port Clinton 
and Sandusky on the Ohio mainland a 
few miles away are the centers for the 
business. Since 1885 the region named 
has had an annual catch of about 
25,000,000 pounds. 


engaged in commercial fishing operates 


A fleet of vessels 


out of Put-in-Bay, and regularly fishes 
on the shoals and reefs near-by, using 
The catch for 
the Put-in-Bay port alone is a little 
1,000,000 pounds annually 
with more being caught in the fall 


trap nets and gill nets. 
less than 


season. The order of importance is 
yellow perch, blue pike, sheepshead, 
pickerel, and sanger. 

The Put-in-Bay fleet is composed of 
three trap-net boats owned and man- 
aged at a mainland port, and two gill-net 
boats owned and operated by islanders. 
The entire fleet employs about fifteen 
men who make their homes at the Bay, 


thus bringing an annual income to the 
community of more than $25,000. 
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Of less importance but far more 
spectacular is the 40,000 to 100,000 
pounds of fish caught in winter time 
through the ice, because many islanders 
take part in this, even women and 
children as well as men (Figure 14). 
Ice-fishing dates from the days of early 
settlement when holes were cut near 
shore and line fishing through them 
supplied fish for domestic use. Soon 
the catch was sufficient to make a 
business of it, and the equipment for 
ice fishing developed. Reports of early 
catches tell of the plentiful supply and 
Before breakfast a man 
could catch sufficient for his own family 


large sizes. 


and some to distribute to the neighbors. 
Herring was the main catch and most 
of them weighed more than nine or ten 
pounds. As more and more of the catch 
went to the market, fish buyers from 
the Ohio mainland arrived to engage 
in the business, so that any fisherman 
could dispose of his supply at the end 
of the day. It was soon discovered that 
one had to fish farther from shore and 
all day long at times to make the busi- 
ness profitable. To protect from the 
1890), small 
houses were built from which one fished 


cold on the ice (about 





The Franz Theodore stone laboratory and other buildings on Gibraltar Island and 


Hatchery Bay viewed from across Put-in-Bay give the impression of a portion of a college campus, 


which it really is. 
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through a hole in the floor. At first 
these were of wood, heavy, and some- 
times required horses to draw them out 
onto the ice. Soon the equipment for 
standardized to 


the 


an ice-fisher became 


fit the winter conditions about 


island. The protective shanty is now 
made of light wood frame covered with 
canvas and painted. It is four feet 
square, and high enough only for one 
i runners to 


to sit in. It 1s built on 


accommodate movement, and it has a 
door, windows, and a hole in the floor 
foot feet. To 


its being blown over, it is braced by 


about 1 by 2 prevent 


ropes firmly anchored in the ice, where 
it may remain for a number of days. In 
going to and from his work the fisherman 
uses a push sled with a box on it to carry 
his equipment. A complete outfit: of 
equipment consists of a small stove and 
charcoal or wood for fuel, an ax, tackle, 
dinner pail, coffee can, minnows for 
bait, jackknife, tobacco, and above all 


a compass and icecreepers. The latter 


FIGURE 16. 


The Perry Memorial Monument 
is the most impressive and attractive building 


on the island. Notice the low elevation of the 
made-ground on which it stands. 
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are for placing over the shoes to prevent 
slipping on the ice. They are made of 


leather straps and metal with sharp 


metal cleats. There is danger in this 
business from storms, heavy snow, and 
fogs in which one may lose himself, as 
well as from weakening of the ice in 
spring when it may open wide cracks 
or break into floes. 

When fishing is good in a particular 
place shanties collect in groups of as 
many as 250. A day’s catch may be 
worth fifty cents or several dollars in 
record 


1935-36 


pickerel, sauger, and perch. A 
day’s catch in the winter of 
netted the fisherman $31.00. Individual 
ice-fishermen make as much as $600.00 
in a season. 

Sometimes fishing shanties are seen 
three miles from shore, but as the season 
nears the end they are drawn closer in. 
The season generally lasts through the 
months of January, and 


March, 


year, 


kebruary, 
but they differ from year to 


The 


best season is the one in which early 


some short and some long. 


the 
islands and shoals but the water between 


freezing forms a firm ice about 
the island and the mainland is open. 
Fish gather under the ice cover, and the 
open water permits transportation by 


boat to the lake-shore market. 


In the past, the matter of winter 
isolation from the mainland has been 
important. When ice is not solid, as 


often happens, the island is isolated 
The development of iron-clad boats to 
contend with floe-ice has aided some. 
During most of the winters solid ice 
forms for a period at least, between the 
island and the Erie shore three or more 
miles away. Over this the winter fish 
supply is shipped by push sled, horse- 
and automobiles. 


drawn sleigh, 


The winter of 1912 is 


even 
a memorable one 
for ice-fishers. It was cold and many 
Ice attained a thick- 
ness of 38 inches in places and fishing 


fish were caught. 


$$ 
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FIGURE 17.—Hotel Victory in the early 
1900’s. Destroyed by fire in 1919, it remains 
only in memory as an evidence of the attraction 
of Put-in-Bay for conventions and large tourist 
gatherings before the great development of land 
transportation. (Courtesy of H. A. Herbster.) 


was possible from the first week in 
January to April 10. There were sixty- 
four days of safe hauling over ice to 
Port Clinton and fish prices were up. 
Strange as it may seem, this ice route 
to the mainland is not generally across 
the three miles of narrow ice between 
South Bass Island and Catawba, but 
it swings westward from the island for 
two or three miles, then southward to 
Port Clinton, a distance of ten or twelve 
miles. In the narrow channel ice is 
frequently cracked and it thaws here 
first, because the waters of the lake 
back and forth 
passage to melt it and break it into 


surge through this 


floes. The more safe and uniform ice is 
found on the longer route. 


Ice fishing provides a_ considerable 


income for many islanders at a time 
when there is nothing much to do, and 
it gives a source of food the value of 
which can only be estimated since no 
record is kept. 

Recently there has been provided a 
landing field for planes, and an islander 
as pilot who operates to Port Clinton 
at least once a day summer or winter, 
much to the advantage of the island 
Winter- 


caught fish are now shipped by plane 


community in every Way. 


per pound. 
Many 


unbelievable and sometimes tragic 


at the rate of one cent 
Winter isolation no longer exists. 


events are related of these island people 
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in crossing the ice between islands or 
to the mainland in the past. 


FISH PROPAGATION AND 
BIOLOGICAL RESEARCH 


As long ago as 1890 it was recognized 
that the decrease of fish in the waters 
of the state necessitated study and 
propagation and the central location 
of South Bass Island in the best of the 
Lake Erie 
the choice of sites for a Federal Fish 
A State Fish Hatchery was 
built adjacent to it in 1907, and in 1918 
the work of the Biological 


fishing grounds made it 


Hatchery. 


Research 
Laboratory of the Ohio State Univer- 
sity was moved to Put-in-Bay. 

The Federal government abandoned 
its hatchery and deeded its property to 
the University for fisheries research in 
1940, so that today the state conserva- 
State 
Hatchery and the University directs 


tion department operates the 


the study and research. For the 
biological research, a large laboratory 
with separate dining hall, dormitories, 
and a residence occupy the seven-acre 
Gibraltar island. The hatchery, Fish- 
eries Research Laboratory, and several 
residences occupy a site opposite, on 
Peach Point facing the bay, consisting 
of about five acres. The Franz Theodore 
Stone Laboratory on Gibraltar Island, 
named after the father of the donor of 
the island, Julius F. Stone, together 
with the State Hatchery and Fisheries 
Research Laboratory are very substan- 
tial and picturesque buildings viewed 
from across the Bay (Figure 15). The 
whole is under a single director, who 
with a staff of about six professors and 
assistants make their homes here. A 
number of graduate students carry on 
work here throughout the year. These 
with an added staff and perhaps several 
score students in summer time, make 
this a college campus and an important 
and attractive addition to the com- 
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FIGURE 18. 
island. 


The Regatta in Put-in-Bay. 
(Courtesy of O. G. Herbster. 


munity resources. It has served to 


increase the number of cottagers, and 
the entire work does not compete in 
but 


annual business and several thousands 


any way with islanders, brings 


of dollars in labor to them. The com- 
bined annual appropriation to support 
this work amounts to $45,000 or more. 
Further it serves to preserve the famed 
island of Gibraltar as a place of beauty 

the 
This 


community is 


for it is maintained as a unit of 
campus of the State University. 
the 


now a permanent one. 


resource to island 


Viewed in connection with the com- 
mercial fisheries, and fishing as a sport 
which is followed here today as well as 
formerly in the waters surrounding the 
island, the total importance of the fishing 
industry is far greater than any figures 


on pounds caught might indicate. 


Tourist TRADE 


Krom the time of early permanent 


settlement to the present, the tourist 
trade has been an important business 
on South Bass Island. It has varied in 


This 


victory. of 


nature but it has remained. 


scene of Perry's 


181 3, as We 


historic 


September 10, have seen, 
1,500 visitors on 


1852 


brought to the island 


a Fourth of July celebration in 


which resulted in the organization of 


a Perry Memorial Association with a 


purpose of erecting a monument. For 


a period of more than fifty years the 


interest in a memorial rose and fell, 


and many association vatherings 


were 


The gayest and most spectacular annual event of the 


held on the island in an attempt to 
raise funds for the memorial, and cele- 
brate again and again Perry's victory. 
These brought many people to Put-in- 
Bay. One in 1858 brought 8,000, one in 
1859 brought 15,000. After the Civil 
War another gathering brought a large 
number in 1868, and the next year 
another brought 4,000. Finally in 1913 
the cornerstone of the $1,000,000 memo 
rial was laid with impressive ceremony 
lasting three days and 
15,000 (Figure 16). 


The attraction to this shrine has been 


attended by 


great and still continues. In 1938 the 
125th Anniversary of Perry’s victory 
was celebrated on the island lasting a 
week and bringing 50,000 people. Thus 
the bay, Gibraltar Island, and the 
monument constitute an asset to the 


island community that is impossible to 


evaluate except in general terms, for 


visitors bring business to restaurants, 


hotels, taxi service, boating, and amuse- 


ments and in general an income for 


many islanders. 
Not all picnics up to the time of the 
the were for 


dedication of memorial 


this purpose, however. German settlers’ 


picnics, Sunday School picnics, High 
School picnics, and numerous others 
were attracted from all of the large 
cities on Lake Erie, including Detroit. 


Shortly after the Civil War, one Fourth 


of July celebration took the nature of a 
War Veterans’ 


days, 


encampment for several 


bringing thousands of people 


This came to be an annual affair, lasting 
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for forty years, but declined as an old 


soldier’s picnic towards the turn of the 


century, as the veterans passed on. 
But the Fourth of July celebrations 
continue, and still bring visitors by 
the thousands. In 1942 the author 


observed the bay on July 4, dotted with 
private yachts, launches, sailing craft, 
and boats of all descriptions, besides 
more than 1,000 people who came by 
Also the 


attraction for picnic groups of all kinds 


steamer to spend the day. 


continues. 
Beginning in the 1850's it was notice- 
able that 


desired hotel 


many visitors to the island 


accommodations where 
they could remain for more than a single 
The 


demand and numerous hotels were soon 


day. islander responded to this 
erected, resulting in the island being a 
choice for conventions of all deserip- 
tions. <A 


at the 


“whist convention” 


the 


notable 


turn of century brought 
visitors from all over the country. Before 
1870 many southerners were attracted 
to this resort which was easily reached 
by rail and water. It is said they came 
to ‘‘flee from the heat and the epidemics 
Hotel building 


reached its peak in 1892 when the Hotel 


of the south seaboard.” 
Victory was erected on a 21-acre site, 
the highest on the island and located 
on the southwest side facing Stone Cove. 
This hotel 
Figure 17). It 


was large and elaborate 


would accommodate 
about 1,500 guests at one time, and had 


ball 


elevator 


landscaped grounds, large room, 


electric lights, and service. 
Sut with the coming of the automobile 
and improved roads, a convention city 
demanded accessibility by automobiles. 


\t least 


required to 


a five- to seven-mile car ferry is 


reach Put-in-Bay. Thus 


land 


favored 


improved transportation in- all 


respects larve inland cities 
The convention 


Hotel 
the 


as convention centers. 
business languished, the Victory 


burned in 1919, and thus ended 


ISLAND COMMUNITY 


w 
wn 


glorious day of the 
Today it is difficult to locate 
the site of the famous hotel, so rapid 
the 
that 


of the island. 


conventions on 
island. 


has been 


growth of and 


rocky 


sumac 


forest. in upland portion 


But the end of conventions, and the 


tremendous occasional gatherings such 


as the Memorial Association Picnics 
did not bring to an end the tourist 
attraction of the island. The monu- 


ment having been completed is a shrine 
Its elevation of 352 
the 
surroundings from the open-air prome- 


visited regularly. 


feet with the view of island and 


nade at the top is inviting. Between 
1850 and the 1890's three or four of the 
island’s caves were opened, stairways 
arranged, and guides provided for show- 
ing visitors through. These have con- 


tinued to operate. In recent decades 


summer cottages have developed on the 


lake shore, roads improved, and now 


each summer the cottager ferries his 
automobile from the mainland and 
thus spends the summer on the island. 


the island, 


keep their properties in repair, demand 


These cottagers trade on 
labor, and pay taxes, all of which con- 
tribute to the 
Out of 


kinds on 


veneral island welfare. 
a total of 365 buildings of all 
South 125 


cottages, number is 


Island, 
the 


Bass are 


summet! and 


increasing 
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They bring added life to the island daily through 
out the summer season 


Excursion crowd at the dock 
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Furthermore, the commodious bay 
continues to be the choice for the annual 
Regatta of the Inter-Lake 


summer. 


Yachting 
This 
been quite a regular annual affair since 
1884. 


Association each has 
It brings to the island for several 
1,000 


visitors, 


vachtsmen, 


days, more than 


several thousand more than 


200 competing craft of all descriptions, 


and over 1,000 other boats. For this 


occasion the limited hotel rooms of 
about 200 on the island are engaged 
weeks ahead of time Figure 18). 


Possibly between $20,000 and $30,000 
are spent on the island during an annual 
Regatta. 


restaurants, 


Boat liveries, rooming houses. 


bars, and wineries are 


part icularly active. 


However, the largest element of the 
tourist trade today consists of the 
steamer excursionist, though it is not 


so large as in the early 1900's. During 
the 


steady, and has averaged 150,000 each 


past ten years it has been quite 


season. By way of the large steamers 
they come from Toledo, Detroit, Cleve- 
land, Sandusky and other points par- 
ticularly on week-ends and holidays to 
picnic in the park, see the monument, 
the caves, swim, take boat rides, sample 
the 


generally engage 


island wine and grape juice, and 


in noisy, carefree fun, 
(Figure 19 


the 


and sight-seeing 


During most of summer 


Day to 


season 
from Decoration 


the 


extending 
Day, 
activity. 


Regatta it 


[_abor island is gay with 


On holidays and during the 
continues day and_ night. 
Late season fishermen and the pheasant 


season im a 


November. 


hunter prolong the tourist 


small way, till well into 


( 
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From 


November | till May the 


street of the village is quiet indeed, and 


main 


the islander goes about his business of 
preparing for the next season. 
The total 


present is 


permanent population at 


$76, which is but two-thirds 
of what it was in the nineties, but it is 
stable. 


the 


This number seems small. vet 
the 210 


square mile is considerable for a 


density for island of per 
semi 
agricultural people. Here one finds all 


modern conveniences in with 


use, 
a single school of twelve 
total 


upwards to 100, all of which might well 


churches and 


grades and a enrolment ranging 
be the envy of many folk elsewhere. 
The resources of this island are closely 
related to the activities of its people. 
Smallness of 


bers and affect land use from the begin- 


area served to limit num- 


ning of its history. Steam applied to 
the 


this no longer held when 


water transport, at first, favored 


island, but 


land transportation reached its great 


development. With the coming of air 
service the accessibility of the island is 
The “boom” 


improved. period of the 


60's and 70's reaped the benefit of a 
This 


and the day of large conventions can be 


virgin soil through viniculture. 


interpreted correctly, only in the light 
of the physical environment studied in 
relation to land ownership, the develop- 
ment of transportation, prohibition, and 
other conditions imposed by man. Vine 
yards, the fishing grounds, and those 
physical and historical aspects of the 
attract visitors are the 


island which 


chief resources and these are intimately 


related. 


DAIRY 


BARNS OF SOUTHEASTERN WISCONSIN 


Loyal Durand, Jr. 


HE agricultural regions of most 
of Wisconsin are characterized 

by farm buildings of high qual- 
ity. So uniformly is this true that the 


association of substantial 


large and 
dairy barns with the Wisconsin land 


scape is taken for granted. Regional 


7 


FIGURE 1, 


barns may be discerned in the view 
uniformly high quality of the farm buildings 


west of the city of Milwaukee. 


exceptions occur only in parts of the 
sand plain of the central portion of the 
state and in the cut-over countryside of 
the north. \ States 


depicting value of land and buildings 


United map 
shows southeastern Wisconsin, in’ pat 
ticular, as of high valuation and not far 
valuations 
land 


on the one hand and buildings on the 


removed from Corn Belt 


However, a breakdown between 


other, indicates that it is the fine farm 
Wisconsin 


that add considerably to the value of the 


structures of southeastern 


eastern 


farm. In the Corn Belt land alone is of 
far greater value 
The uniformly good barns of south- 
Wisconsin are an outstanding 
They 
prominent and so widely distributed that 


regional characteristic. are so 


they have stamped the rural landscapes 





-A representative landscape view in southeastern Wisconsin; gently rolling glacial 
topography, with the cultural landscape dominated by the dairy barns of the region 


Seven large 


One of the most characteristic features of the region is the 


sarns are equally good throughout the region, regard 
less of racial antecedents of the farmers or size of farm 


rhis scene is in Washington County, north- 


Photograph by Ewing Galloway, New York.) 


of the region with a distinctive cultural 
element, not necessarily any different 
from similar dairy regions elsewhere in 
the United States, but 


noticeable and. of 


nonetheless 
consequence in the 
landscape picture (Figure 1). 

The writer of this paper has under- 
taken a survey of the barns of south- 
eastern Wisconsin in order to provide 
answers to certain questions that inter 
est the geographer, questions or state- 
ments that are often heard in Wiscon- 


sin. One is the supposed relationship 
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FIGURE 2. 
settlement in Wisconsin, after Hill and Webhr- 
wein. The main regions settled by German 
immigrants lie along the shore of Lake Michigan 
from Milwaukee northward, thence across part 
of north-central Wisconsin. 


Major rural areas of German 


between fine, substantial barns and the 
German settlers of parts of Wisconsin 
(Figure 2). 
tion? 


Is there any such correla- 
Kollmorgen has noted such rela- 
tionships in Franklin County, Tennessee, 
and Cullman County, Alabama, where 
German Swiss colonies are surrounded 
by Anglo-Saxon neighbors. The fine 
barns of the Germans 

Do the 
regions of Wisconsin 


Pennsylvania 

are noted throughout the land. 
German-settled 
have larger, more substantial barns 
than areas of similar environment set- 
tled by Yankees from the East, English, 
Welsh, Scandinavians, or others? Sec- 
ondly, does availability of market, or 
time of development of the dairy 
industry, have anything to do with the 
resulting barns which have been built 
to house the cattle so necessary to the 
agricultural enterprise? Southeastern 
Wisconsin is a mature agricultural area 
with a hundred years or more of farming 
back of it, with a dairy industry dating 
from the 1870's and 1880’s and with at 


least two generations of ‘‘stability”’ 


(GEOGRAPHY 


wherein little or no additional clearing 
of land has occurred. The population 
density in the rural regions of south- 
eastern Wisconsin was as great in the 
1850’s and in the Civil War decade as 
at present—greater in many townships 
than at present, as a matter of fact. 
The fundament of the region has been 
markedly changed by man since the 
time of settlement. Wheat farming of 
the early settlement period has been 
replaced by dairying. Yet today there 
are no immediate dynamic changes, 
merely slow evolutionary and generally 
imperceptible shifts. The region is 
mature enough agriculturally so that 
an assessment and appraisal of its 
dairy structures seem in order. To 
what extent are the dairy barns asso- 
ciated with an industry alone? To 
what extent, if any, are they associated 
with German or non-German settlers? 
As an observable feature of the land- 
scape, the barns are the most distinctive 
cultural feature of the rural areas of 
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LOCATION OF TRAVERSES 


FIGURE 3.—The barns pictured in Figures 
5 to 12 were photographed at the locations 
indicated above. The eastern tier of townships 
is Range 20 East, the western tier Range 16 
East. Town 1 North is at the Wisconsin-Illinois 
state line, and the northernmost dots are Town 
14 North. 
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southeastern Wisconsin, whatever their 
origins or associations. 

The region of southeastern Wisconsin 
was surveyed in the barn study. The 
writer conducted a detailed field survey 
in two tiers of townships stretching 
from the Illinois state line northward 
for 84 miles 


most tier, Range 20 East of the govern- 


(Figure 3). The eastern- 
ment land survey in Wisconsin, crosses 
Kenosha, Racine, Waukesha, and Wash- 
ington Counties and extends to Sheboy- 
gan County. This tier lies from twelve 
to eighteen miles west of the shore of 
lake Michigan, and not far inland from 
the Lake Shore Urban and Manufactural 
Belt which centers upon Milwaukee and 
extends along the shore of the lake. 
The westernmost of the tiers surveyed 
in detail is government Range 16 East, 
extending from the Illinois state line 
northward across Walworth, 
and Dodge 


Jefferson, 
counties, and into Fond du 
Lac County. This tier lies approximate- 
between Lake 
and the longitude of Madison. 


ly halfway Michigan 
The tiers 
of townships chosen cross one of the 


most significant natural and cultural 
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FIGURE 4.—Southeastern Wisconsin, and 


regions of main German settlement. Most of 
the German settlers went to the north of the 
latitude of Milwaukee 
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FiGURE 5.—Barns at center of Townships 
1 to 4, north of Range 16 East, in the district 
of Yankee settlement in Walworth County. 
The upper right-hand barn was built on a 
‘landed estate’ of a Chicagoan. The Thayer 
farmstead, shown in the lower right, is very 
typical of dairy farms of the region. 


boundaries in Wisconsin. The southern 
portion of each is in the original prairie 
settled 
Yankees from the East, 
chiefly migrants from New York state 
and Vermont. 


and oak opening countryside, 
mainly by 


The northern portion of 
each is in the originally heavily wooded 
hardwood forest land, settled principally 
by the German colonists who came to 
Wisconsin in the 1840's and_ early 
1850’s, and generally represented part 
of the ‘*’48er”’ 
Germany at the time of the revolu- 


migration from western 
tionary period in that region. The 
significant cultural line crossed in the 
‘Yankee’”’ 


regions of southeastern Wisconsin and 


survey is that between the 
the ‘‘German” regions of the same 


section (Figure 4). Obviously, today, 

both sections, practically all inhabi- 
tants are native born of native parents; 
the descendants of the original German 
settlers are practically all third, and 
occasionally fourth generation Ameri- 
‘Yankee”’ 


region are Americans of several genera- 


cans; the farmers in the 
tions descent, with a mixture of more 
recent European immigrants here and 
there. 
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FIGURE 6.—Four farmsteads in _ Jefferson 
County. The upper left is in a Yankee district 
but is now the Oleson farm. The barn depicted 
at the lower right is in the heart of a Welsh 
community on a farmstead operated by the 
Evans family, descendants of original Welsh 
pioneers. 


The township surveys included small 
sections of language and_ nationality 
groups other than the dominant Yankee 
and German. An early Norwegian set- 
tlement, made in the 1840's, is crossed. 
A large Welsh and a Bohemian colony 
lie in the path, and throughout the 
Yankee settlements there are scattered 
areas settled from England, those peo- 
ples migrating usually to the Yankee 
areas because of the lack of a language 
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FIGURE 7.—Four farmsteads in Dodge County. 
The upper left, in Section 17, was photographed 
because the center of the township is covered 
by a large glacial marsh. All of these townships, 
as well as all of eastern Dodge County, were 
originally settled by German migrants. 
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handicap. Two dominant groups thus 
are found on either side of the significant 
cultural border, with subordinate inter- 
mixtures. Only the German-Swiss are 
lacking in the tiers surveyed, those 
peoples having settled in regions of the 
state other than the southeast. 

Pictures were taken at the center of 
each township. The exact center is at 
the common meeting point of sections 
15, 16, 21, and 22 of the government 
survey. This spot was visited, and a 


photograph made of the barn on the 
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FiGURE 8.—-Two farms at the northern end 
of the Range 16 East traverse, both in sections 
of German settlement. 


farm closest to the center. In some 
cases the farm was in essentially the 
exact center, but may have been in 
any one of the four sections. In other 
cases, where no farmstead was at the 
center, the barn on the farm whose 
farmstead was closest to the center was 
photographed. In this way the survey 
was kept as objective as possible and 
a photographic sample was obtained 
for six-mile intervals from the Illinois 
almost to the 


state line northward 
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latitude of lake Winnebago, a distance 
of 84 miles. 

Studies of farm ownership, past and 
present, in the four center sections of 
each township provided information as 
to racial and language groups of each 
sampling. If possible, the history of 
the farm at the center was traced. In 
this manner, evidence as to the barns 
of the ‘‘non-German” and ‘‘German” 
section was accumulated. 

The two tiers of township barn pic- 
checked and 


actually depict relatively good samples 


tures, when analyzed, 
of both southeastern Wisconsin barns 
and of farm owners and tenants, even 
though but one picture is presented for 
each township. The sampling is thus 
but a small ratio of the total number of 
farms in each township. It represents 
actually a smaller proportion in the 
“German” 


northern or portions than 


in the southern or ‘‘ Yankee"’ portions. 
Reason for this is the larger size farm 
toward the Illinois state line; this differ- 
ence is one inherited from the original 
settlement days, for generally the Yan- 
kees took up larger farm holdings than 
did the Germans. The larger holding 
was due both to their experience with 
cheap land in the eastern United States, 
and to the ease of bringing an oak 
opening-prairie farm under cultivation. 
The Germans small land 
holdings in the heavily forested areas, 
partly due to initial lack of funds, 
partly to different inherited and exper- 
A 40- or 
“estate” to 
This 


unequal size farm in the two districts 


purchased 


ienced ideas about farm size. 
60-acre property was an 


many of the German immigrants. 


has been carried on from settlement days 
to the present. Kenosha County, be- 
tween Milwaukee and Chicago, has an 
average farm size of 97 acres; Walworth 
County, of 121; and in Washington and 
Sheboygan Counties the present average 


size is 95 and 85 acres. In general, in the 
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FiGURE 9.—Kenosh and Racine County 
farms in the center of Range 20 East townships. 
The barn depicted at the lower right is on the 
Simonson farm in the center of a small Nor- 
wegian colony planted one hundred years ago, 
one of the first Norwegian settlements in 
Wisconsin. 


southeastern Wisconsin surveyed areas, 
farms average larger south of the lati- 
tude of Milwaukee than north of it, the 
“break” occurring at approximately the 
cultural-historical boundary previously 
referred to. The barn picture here 
presented thus is a sample for each 
township, determined by place location, 
and is not in any proportion to the 
number of farms per township. Tenancy 
is higher today in the Yankee sections, 
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FiGuRE 10.--Four barns in Waukesha County, 
just west of the city of Milwaukee. The two 
lower barns are within six miles of the present 
urban fringe of the Milwaukee conurbation. 
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FIGURE 11 Barns in Washington County, 
a county settled largely from Germany. The 
German colonists came from different sections, 
and to this day may be known as “Prussians, 
Pommeranians, Bavarians, etc.’’ At the time 
of the main German exodus to Wisconsin the 
state of Germany had not arisen. The barn at 
the lower left is in a district settled by a colony 
of Bohemians. 


33 and 34 per cent in Walworth and 
Kenosha Counties, 21 per cent in Racine. 
In the the 
tenancy is only 14 per cent in Washing- 


northern part of survey, 
ton County and 17 per cent in Sheboy- 
gan. 

The farm barns pictured are represen- 
the farm 
operators are concerned. In Range 16 
East, the the 
fourteen townships from south to north 


tative so far as ancestry of 


fourteen landowners in 
are named respectively: Higbee, La Bar, 
Sanders, 
Miller, 

Uttech, 
(Figure 7), Siegel, and Schude (Figure 8). 


Thayer (Figure 5), Oleson, 


Schlesner, Evans (Figure 6), 


Kirchoff, KFehling, Gleisener 
In Range 20 East, landowners from south 
to north are as follows: Curtis, Stahl, 
Cox, Simonson (Figure 9), Meade, Kau, 
Svehlek, Schroeder (Figure 10), Leid, 
Borchardt, Chesak, Binder (Figure 11), 
Each 


tier extends into the ‘‘German”’ district, 


Sauter, and Phalen (Figure 12). 


with Range 20 East ending at the north 
in an Irish community, completely sur- 
The 
nineteenth century owners of the Schles- 
and the 


rounded by *‘German”’ settlement. 


ner Kau farms, in southern 


portions of the tier, were named White 
and Gilbert, and the Oleson farm owner 
was a Mr. Beamish; thus forty to fifty 
years ago the ‘“‘ Yankee-German”’ separa- 
tion was sharper than at present. While 
the Ameri- 
canized by birth, the southern district 


northern section has been 
has witnessed infiltration of ‘‘Germans.’’ 
The writer wishes to refute the state- 
that 
southeastern 


ment the high quality barns of 
due to a 


the 


Wisconsin are 
influence. He 
the 


scene, for undoubtedly the farm build- 


(German reserves 


findings, however, to Wisconsin 
ings of some German immigrants are 
outstanding in other parts of the United 
States in other settings, and in competi- 
tion with either other kinds of settlers 
or in other than dairy type of agriculture. 
Variations 


In southeastern Wisconsin, 


in quality, size, and upkeep of the barns, 


their original 


the 


as well as variations in 


construction, are more result of 
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“German’’ farm and an 
“Trish”? farm in Sheboygan county townships 
The Irish community engages in_ intensive 
dairying, and is in the center of one of the chief 
American cheese producing districts of Wis- 
consin. Several rural cheese factories are lo- 
cated within a five-mile radius of the farm which 
is shown. 


FIGURE 12.—A 
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individual differences among the original 
settlers of all groups, or individual 
differences of their American descend- 
ants, than they are the result of collective 
group similarity. The presence of large 
and substantial barns in southeastern 
Wisconsin is not a matter of race, but is 
due to the dominant rural industry of 
dairying, carried on by American farmers 
of widely different European and Ameri- 
can ancestries. 

The results of the southeastern Wis- 
consin barn survey show equally good 
“German” and 
Yankee alike. It cannot be said that 
the barns in the districts settled by the 


barns in all sections, 


Germans are any better or worse than 
those in areas settled by eastern Ameri- 
cans, by Welsh, or by Norwegians. It 
will be noted that there are no essential 
differences in the township barn photo- 
graphs. In fact, of the 28 barn pictures, 
two of the poorest barns from the 
standpoint of both size of structure and 
condition of paint are in the ‘‘German” 
district, on farms owned and operated 
by farmers of German descent. 

The second earlier 


question posed 


is the dominant one. Wisconsin’s barns 
are primarily due to the existence of 
This 


industry, in turn, is the result of cli- 


the dominant rural industry. 
matic, historical, economic, and personal 
factors. The industry developed after 
the Civil War period, and was well 
established in southeastern Wisconsin 
1800's. 


southeastern 


in the barns. of 


The dairy 
Wisconsin, with a_ few 
exceptions, antedate the present. They 
were built in the 1880's, the 1890's, and 
on into the current century in response 
to the dairy industry. The early dairy- 


ing of southeastern Wisconsin and 


northeastern introduced 


by western New York pioneers, inhabi- 


Illinois was 


tants who had gotten an early training 
in the dairy districts of New York state. 
The Germans readily adapted them- 
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FiGURE 13.—Farms in southeastern Wiscon- 
sin with two dairy barns—an old one and a new 
one. Note that some of the older structures, 
such as that in the photograph at the lower 
left, are substantial barns in themselves. 


selves to the dairy development in 
Wisconsin, as did the Welsh, Scandi- 
navians, and other foreign immigrant 
farmers. All groups alike built substan- 
tial basement barns, suitable for housing 
from fifteen to thirty cattle in the 
basement, and for storing ample quanti- 
Barn 
enlargement has been common in the 


ties of hay in the upper portions. 


present century in response to intensi- 
fication of the dairy industry and to 
increasing numbers of dairy cows. Many 
farmers have abandoned their original 
structures and have replaced them with 
new ones (Figure 13). The southern or 
Yankee portion of the townships had a 
somewhat longer history of wheat cul- 
ture on some of its farms. Those 
individual farms, later turning to dairy- 
ing, often have recently built modern 
barns. Location in the profitable Chi- 
cago fluid milk market has also been 
responsible for many new and modern 
barns, since the price paid for milk is 
higher in this milkshed than in other 
parts of the state. In the German 
sections, with slower farm clearing, 
there are individual farms which were 


‘retarded’ enough in the development 
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process so that a dairy barn was the 


first major building to be constructed. 
Partly for this reason the southern por- 
tions of the survey show a considerable 
mixture of very old and of reasonably 
new barns, while the ‘‘German’”’ town- 
ships show more general uniformity of 
barn size and time of construction. 
Everywhere, however, the barns them- 
selves are dominantly related to the 
type of farming that is carried on in 


Wisconsin. They are not necessarily 


more valuable, or 


any better, more 


substantial structures than those of 
dairy regions elsewhere in the United 
States. 

The present type of farming in south- 
eastern Wisconsin is invariably dairy- 
ing. The existence of the large barns 
of the area is associated with the 
regional industry. The barns are a 
prominent cultural stamp of men of all 
nationalities upon the landscape of a 


region. 


————$ $$ 


DISTRIBUTION OF FLAX PRODUCTION 
IN ARGENTINA 


George F. Deasy 


RGENTINA is the most 


tant Haxseed-pre ducing count ry 


impor- 


in the world, far surpassing its 
nearest competitors, Russia and India 
(Figure 1). During the last several 
decades, Argentina has supplied from 
40 to 55 per cent of the world’s annual 
output of linseed, and in recent years 
its output has been from 10 to 14 times 
that of the United States. 

Flax ranks fourth in acreage among 
Argentine crops, after alfalfa, wheat, and 
corn. In certain parts of the provinces 
of Entre Rios, Santa Fe, and Buenos 
Aires, flax is of first importance, and 
it occupies as much as 75 per cent of 


the cultivated land in some districts. 


FLAX CULTURE 
IN ARGENTINA 


SPREAD OF 


Flax growing was introduced into 
northern Buenos Aires province during 
the second half of last century. The 
crop spread rapidly, first to southern 
Santa Fe province, then to southern 
Entre Rfos and southeastern Cérdoba 
provinces, and finally to northeastern 
la Pampa territory and the southern 
part of Buenos Aires province (Figure 
2). Expansion was essentially com- 
pleted by the beginning of the first 


World War. 


acreage has since doubled, the producing 


Although Argentine flax 


centers have remained approximately 
the same. 

Present flax acreage in Argentina is 
shown in Figure 3. Major producing 


areas include southern and _ central 
Santa Fe, southern and central Entre 
Rios, eastern Cérdoba, and the northern 


and southern margins of Buenos Aires. 


Secondary producing areas comprise 
most of the remaining portions of the 


above addition a 


provinces, and in 


very small part of northeastern La 


Pampa territory. The purpose of this 
article is to explain the distribution of 


flax in Argentina. 


PRECIPITATION 


The types of flax developed in Argen- 
tina require a fairly abundant supply 
of moisture for most favorable growth. 
All flax is therefore cultivated in regions 
with an average annual precipitation 
than 24 
producing areas are almost all located 


greater inches, and major 


east of the 30-inch 


isohyet. (It 


average annual 


must be remembered, 


however, that considerable moisture 
comes during the non-growing season 
for flax.) The only major flax-producing 
center of Argentina receiving less than 
30 inches precipitation a year is in the 
extreme south of Buenos Aires province, 
where, because of cooler temperatures, 
moisture 


available for plant use is thus increased. 


evaporation is reduced and 


The map in Figure 4 shows, among 
other things, the 24-inch and 30-inch 
isohyets for northeastern Argentina. 
Comparison of this map with the flax 
acreage map of Figure 3 will verify 


the above statements. 


TEMPERATURES 


Flax production is also influenced by 
temperature conditions. Excessively 


high temperatures (90 degrees F. or 


higher), at certain stages of growth, 
reduce the yield of seed and impair 


the quality of the oil. The most critical 
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FiGURE 1.—Major linseed producing coun- 
tries, 1936. The area of each circle in the map 
is proportional to the flax production of the 
respective countries. During 1936, Argentina 
produced 1,936,000 metric tons of flax, which 
was more than half the world’s total output. 
Production of other important flax-growing 
countries for the same year, in metric tons, was 
as follows: Russia, 770,000; India, 394,000; 
United States, 134,000; Uruguay, 77,000, 
Poland, 72,000; Canada, 46,000; Lithuania; 
37,000; and Germany, 32,000. Source: Inter- 
national Institute of Agriculture.) 


period for flax is when the mature plants 
are in the filling stage, between blossom- 
ing and final ripening of the seed. Hence, 
even though flax in the northern and 
central parts of the Argentine producing 
zone escapes the highest summer tem- 
peratures (because it is a winter and 
spring grown crop), high spring and 
early summer temperatures set a definite 
limit, to the north of which flax produc- 
tion is no longer profitable. The north- 
ern limit of profitable flax production 
in Argentina approximately coincides 
with the isotherm of 92 degrees F. mean 
maximum temperature for the warmest 
month of the year. This isotherm is 
shown on the map in Figure 4. Com- 
parison of Figure 4 with the flax acreage 
map of Figure 3 will verify the fact that 
little flax is grown north of the above 
isotherm. 

Flax production is also adversely 
affected by excessively low tempera- 
tures. Although temperatures of 15 
or 20 degrees F. for a short time cause 
little permanent damage to flax at 
certain stages in its growth, light freezes 


(30 to 32 degrees F.) are serious hazards 
when seedlings are just emerging from 
the ground, before they have passed 
the two-leaf stage. Hence, even though 
flax in the southern part of the Argentine 
producing zone is planted sufficiently 
late to escape the coldest winter weather, 
freezing temperatures during late winter 
and early spring place a limit to the 
southern and inland extension of flax 
culture. The cold temperature limit 
for the major flax-producing regions 
roughly coincides with the isotherm of 
38 degrees F. mean minimum tempera- 
ture for the coldest month of the year. 
The cold temperature limit for the 
secondary flax-producing regions ap- 
proximately coincides with the isotherm 
of 36 degrees Fk. mean minimum tem- 
perature for the coldest month of the 
year. The above isotherms are shown 
on the map in Figure 4. Frost damage 
to flax becomes a factor of increasing 
importance with distance south and 
inland from these lines. 


SOILS 


The major flax-producing areas of 
Argentina have black clay loam or 
black silt soils. Such fairly heavy 
but well-drained soils are admirably 
suited to the crop. The lighter, sandier 
soils of the minor flax areas, while not 
as favorable as the more fertile black 
soils, are nevertheless satisfactory. How- 
ever, flax does not grow well on the 
low, poorly drained soils adjacent to 
the Parana River in Santa ke, Entre 
Rios, and Corrientes, and in similar 
soil types in the Salado River basin 
and adjacent territory of central and 
eastern Buenos Aires province. Both 
regions, therefore, are either devoid of 
flax culture or else produce the crop 
only in small quantities on restricted 
sections of dryer soils. Such is the 
case despite the favorable temperature 


and precipitation conditions for flax 
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that prevail in many parts of the marsh- 


soil regions. 
rhe 
stippling, 


map, Figure 4, indicates, by 


the approximate distribution 


of poorly drained soils within the flax 


area of Argentina. Comparison of 


Figure 4+ with the flax acreage map of 
Figure 3 shows the insignificance of 
flax culture in the wet-soils regions. 
COMPETITION OF OTHER CROPS 
Everywhere within Argentina that 
Hax is grown, it is in competition with 
other crops for use of the land. Com- 


peting crops of major significance include 
alfalfa, wheat, and corn. In most 
cases, flax can effectively meet such 
competition for it yields large returns 


per acre. In the districts to the south 
and southeast of the city of Buenos 
Aires, however, competition is offered, 


not by low-value grain or forage crops, 


but by high-value truck crops and dairy 
products that are grown for the near-by 
markets. Hence, 
fully to compete for 
and 


flax is unable success- 
the 


percentage of 


use of land, 


only a very small 


the area is devoted to the crop. 
The 


vertical 


Figure 4 
the 


map in indicates, by 


rulings, approximate loca- 


tion of the Buenos Aires truck crop and 


dairy region. Comparison of Figure 4 
with the flax acreage map of Figure 3 
shows how little flax is grown within 


this region. 


FLAX REGIONS OF ARGENTINA 


Using the above factors of precipita- 


tion, temperatures, soils, and competi- 


tion from other crops as criteria, north- 


eastern Argentina may be divided into 


twelve flax-producing regions. Each 


region distinctive set of 


pe ISSECSSECS al 


il conditions, which in turn 


the 


environment: 
influences flaxseed. 
Of the 


adapted 


produc tion of 


12 regions, two are almost ideally 


flax culture, seven have one 


or more unfavorable climatic qualities, 
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two possess unsuitable soils, and one is 
flax 


more 


unavailable for because of the 


competition of valuable 


cr¢ ps 


for the land. 

The region marked ‘‘O” in Figure 4 
coincides closely with the major center 
of intensive flax production mapped 
in Figure 3. Within the region there 


apparently exists an almost ideal phys- 
ical environment for flax. Precipitation 


is adequate, neither maximum nor 
minimum temperatures during the flax- 
growing season are ordinarily dangerous, 


the black 


for the crop, and competition from other 


soils of the region are ideal 


crops is This 
flax region 
thirds of 
Rios, 


and a 


not too severe. major 


includes the 
both 


southern 
Santa Fe 


eastern 


two- 
and Entre 


the border. of 


Cérdoba, 
Buenos 
the 30- 
inch average annual isohyet on the 


the 


small part of northern 


Aires province. Its limits are 
west, 


isotherm of 92 degrees F 
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FIGURE 2 Penetration of flax culture in 


\rgentina Arrows and numbers show the 
progressive stages in the expansion of flax culture 
in Argentina, since the introduction of the crop 
into northern Buenos Aires province during 
the later half of last century. Expansion was 
essentially completed by the beginning of the 


first World War. 
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TABLE | 
MrEAN NUMBER OF Days WITH MAXIM TEMPERATURES 95° F, oR ABO 
SELECTED ARGENTINE STATIONS 
STATIONS NorTH OF 92° F, ISOTHERM, AS MAPPED IN FIGURE 4 
S j Sump { Wi S { 
D J I Ml { ul I, | \ S O \ 
Corrientes 432 22:8 9.8 6.5 ‘5 0.0 0.0 0.0 0.5 + 72 5.8 63 
Santiago del Ester 11.8 15.0 13.0 cs 0 0.0 0.0 0.5 0.5 | 6:3 5.0 9.5 60.1 
STATIONS SOUTH OF 92° F, ISOTHERM, AS MAPPED IN FIGURE 4 
St Summer tutu Winte Sp) Ay 
D . ¥ Ml \ uM. | J J { S O. \ 
Cérdoba..;.. bz 3.3 ee a 0.0 0.0 0.0 0.0 O11 6:5 0.5 0.6 | 9.7 
Buenos Aires. . 1.4 2.8 0.4 0.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 O.1 | 5.0 
oo OT maximum temperature for the warm- 
| } est month on the north, the Argentina- 
e ; ‘ Uruguay boundary and the Buenos 
y ? f Et Aires truck crop zone on the east, 
) = er and finally the poorly drained Salado 
| fo River basin and the isotherm of 38 
degrees F. mean minimum tempera- 
X ture for the coldest month on _ the 
| \ south. The broad band of marshy 
| { soils bordering the Paranda River, and 
( extending north-south through the 
, middle of the region, is excluded from 
? Region ‘*Q.”’ 
| ; Maximum temperature figures for 
| \ the city of Buenos Aires (Table 1) 
4 and minimum temperature figures for 
2 os FLAX the cities of Buenos Aires and Rosario 
: ( ee (Table II), both reveal the favorable 
) sae econ oot navnassure gece nenne 
/ $ temperature conditions that exist in 


AVERAGE 1936-37-30 





FiGURE 3.—Dot distribution map of flax 
acreage in Argentina. Flax in Argentina is 
strikingly localized within limited portions of 
the northeastern section of the country. All 
flax is grown for seed; none is planted for fiber. 
(This map was compiled and drawn by Mr. 
James A. Brammell and is reproduced with his 
permission. ) 


Region “QO” during the local flax- 
growing season (late winter to early 
summer, inclusive). Mean monthly 
rainfall figures for the same two stations 
(Table IIL) indicate the adequate 
amount of precipitation available for 
flax. 

Region “A” of Figure 4 comprises 
that part of northeastern Argentina 
between the 24-inch and 30-inch average 


annual isohyets, and north of the 


that 
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innual 
NV. 
0.0 4.1 
0.0 14.0 
0.0 26.3 
0.0 18.0 
Annual 
\ 
0.2 44.4 
0.0 64.6 
Annual 
V. 
2.4 20.4 
4.0 24.8 
Annual 
\ 
3.9 37.9 
ey 33.5 
5.2 48.4 
3.1 31.9 


unfavorable 


prevail 
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TABLE II 
M NUMBER OF Da WirH MINIMUM TEMPERATURES 32° F. ok BELOW, FOR 
SELECTED ARGENTINE STATIONS 
S IONS NORTH OF 38° F, ISOTHERM, AS MAPPED IN FIGURE 4 
S Summe {uiun Wi Spring 
D / F 7 { VU J 1 Ss O 
Rosar 0.0 0.0 0.0 0.0 0.0 0.1 1.5 a3 0.4 0.0 0.0 
Buenos Aires 0.0 0.0 0.0 0.0 0.1 332 4.9 i 2.3 0.1 0.2 
Cérdoba 0.0 0.0 0.0 0.0 0.1 S28 9.7 7.8 ‘9 :.3 0.0 
Bahia Blanc 0.0 0.0 0.0 0.0 0.4 0.9 5.0 5.2 ‘<7 1.6 0.2 
STATIONS SoutH oF 38° F, ISOTHERM, AS MAPPED IN FIGURE 4 
\y ( Summer {utum Winter Sprin 
dD, J F Vf { VM. J J 1 S Oo. 
Azul 0.0 0.0 0.0 0.0 0.9 5.0 12.0 12.8 8.9 3.8 0.8 
Victori 0.0 0.0 0.0 | 0.0 1.0 6.2 | 17.2 16.6 13:1 5.4 0.8 
TABLE III 
MEAN MONTHLY PRECIPITATION FOR SELECTED ARGENTINE STATIONS 
SrtaTIONS West oF 30° MEAN ANNUAL ISOHYET, AS MAPPED IN FIGURE 4 
St Summer {utumn Winter Spr 
D J I Vl \ M J J 1 S O 
Santiago del Ester: 6.2 3.4 » 8 3.0 1.3 0.6 0.3 0.2 0.2 0.5 ee 
Cordoba é:7 oo 4.3 3.5 1 1.0 0.3 0.3 0.5 0.9 ».4 
STATIO East oF 30° Meran A \L IsonyeT, AS MAPPED IN FIGURE 4 
\ Summe Auiun We S prey 
D J I VU \ Vf J J 1. Ss O~. 
Buenos Aires oe | o.3 ».6 3.9 4.7 2.8 2.0 2 aon ye 3.4 
Rosa 1.0 3.0 2.8 3.5 a 1.8 a2 1.4 1.4 ts 3.8 
Corr 5.9 £2 [2 6.0 5.6 4.0 ;: 2 1 1.6 2.4 5.0 
Azul 3.2 2:3 3.2 3 ¢ 3.2 Bp 1.5 1 1.4 2.6 7.8 
isotherm of 92 degrees F. mean maxi- I) are an example of the 
mum temperature for the warmest temperature conditions 
month of the year. Politically it in Region ‘‘A”’ during the local blossom- 
embraces most of the province of ing and filling periods for flax (late 
Santiago del Estero. It experiences spring 


both a deficiency of precipitation and 
too high maximum temperatures during 


the growing season for best flax produc- 


tion. As a consequence, almost no 
Hax is grown. (Compare Figures 3 
and 4. 


Maximum temperature figures for 


the town of Santiago del Estero (Table 


Mean monthly precipitation 


figures for the same station (Table II1) 


reveal 


spring, 


the scant 


the flax-growing 


the region. 


Region 


contains 


‘B” 


rainfall of 


that 


winter and 


fc r 


seasons 


section 


of northeastern Argentina east of the 


30-inch 


north 


average annual 


of the 92 degrees 


isohyet 


and 
Fk. isotherm 








as shown in Figure 4. Parts of five 
provinces are involved, namely Santiago 
del Estero, Cordoba, Santa Fe, Entre 
Rios, and Corrientes. Sufficient rainfall 
for flax is available but, as in Region 
“A,” spring maximum temperatures 
are too high for the crop. The little 
flax that is grown here is concentrated 
near the southern rim of the region, 
where temperature conditions are least 
unfavorable. (Compare Figures 3 and 4.) 

Maximum temperature figures for 
the town of Corrientes (Table I) are 


ARGENTINA 
(NORTHEAST) 








FiGURE 4.—Selected criteria influencing the 
distribution of flax in Argentina. The solid 
lines are provincial, territorial, or international 
boundaries. The dash lines are selected isohyets 
and isotherms, as follows: (1) the 24-inch average 
annual isohyet, (2) the 30-inch average annual 
isohyet, (3) the isotherm of 92 degrees F. mean 
maximum temperature for the warmest month 
of the year, (4) the isotherm of 38 degrees F. 
mean minimum temperature for the coldest 
month of the year, and (5) the isotherm of 
36 degrees F. mean minimum temperature for 
the coldest month of the year. Stippled zones 
represent areas with predominantly poorly 
drained soils. The vertically ruled zone is the 
Buenos Aires truck crop and dairy region. 
Letters on the map refer to flax regions that are 
discussed in the text. Numbers and associated 
dots represent climatic stations, as follows: 
(1) Corrientes, (2) Cérdoba, (3) Buenos Aires, 
(4) Santiago del Estero, (5) Rosario, (6) Azul, 
(7) Bahia Blanca, and (&) Victorica. (This map 
was compiled from numerous sources.) 
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typical of the high temperatures that 
prevail in Region “B” during the 
blossoming and filling periods for flax 
(late spring). Precipitation data for 
the same station indicate the adequacy 
of rainfall during the local flax-growing 
season (winter and spring). 

Region ‘‘C” lies between the 24-inch 
and 30-inch average annual isohyets 
and the 92 degree and 38 degree F. 
isotherms as mapped in Figure 4. 
Politically, it covers most of northern 
and central Cordoba _ province. It 
has correct maximum and minimum 
temperatures for flax, but rainfall is 
deficient. Considerable amounts of 
flax are grown in the more humid 
eastern parts of the region, although 
the output cannot compare with that 
from Region ‘‘Q,”’ immediately to the 
east (Figure 3). 

Maximum and minimum temperature 
figures for the city of Cérdoba (Tables | 
and II) both indicate the relatively 
favorable temperature conditions that 
exist in Region ‘‘C”’ during the local 
flax-growing season (late winter to 
early summer). Note, however, that 
temperature extremes = are somewhat 
greater than in the cities of Buenos 
Aires and Rosario, probably because 
of the more inland location and lower 
atmospheric humidity of Cérdoba. 
Mean monthly rainfall figures for Cor- 
doba (Table II1) illustrate the moisture 
deficiency that exists in Region “C”’ 
during the flax-planting and_ early- 
growth periods of late winter and early 
spring. 

Region ‘‘D”’ involves two areas, one 
in southern Cérdoba province and the 
other in western Buenos Aires province. 
Both, however, are contained between 
the 24-inch and the 30-inch average 
annual isohyets, and between the 36 


S 


degree and 38 degree F. isotherms ; 
mapped in Figure 4. Both regions lack 
sufficient rainfall for ideal flax-producing 


co 


tel 
tic 
pr 
ar 


be 


pi 
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but their somewhat cooler 


conditions, 


temperatures result in reduced evapora- 
tion which partly offsets the lack of 
precipitation. Minimum temperatures 
are occasionally too low during spring, 
before the flax plants pass the critical 
two-leaf stage, but such cold spells are 
not frequent. 


Consequently, consid- 


erable flax is grown in both parts of 
Region ‘‘D.”’ 
Region ““E” is a large area bounded 
by the 30-inch isohyet on the north 
and the 38 
isotherm (as mapped in Figure 4) on 


the south and east. 


west and by degree F. 
It covers parts of 


Cérdoba, Santa Buenos Aires 


Ke, and 
provinces as well as the extreme north- 
eastern tip of La territory. 
Areas of the 
center (stippled in Figure 4) divide the 
region into northern and southern seg- 
Region “EE” 


precipitation for flax production. 


Pampa 


poorly drained soil in 


ments. receives adequate 
Mini- 
the critical 
spring season are injurious during occa- 
sional years, but not frequently enough 
Such a 


combination of environmental conditions 


mum temperatures during 


to constitute a major hazard. 


permits considerable quantities of flax 
to be grown, although the region is not 
a part of 


the major producing area 


(Figure 3). For unknown reasons, flax 
production is almost completely absent 
from parts of Region “ E”’ (northwestern 
Buenos Aires province, for instance). 
Minimum temperature figures for 
the town of Azul (Table 1) are typical 
of the that 


prevail in the southern part of Region 


temperature conditions 
‘E” during the critical spring planting 


season. data 


Comparison of these 
with similar figures for the stations at 
Buenos Aires and Rosario (Table I) will 
show the temperature advantage the 
latter two cities possess. Mean monthly 
precipitation figures for Azul (Table IIT) 
indicate that 


adequate moisture is 
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FIGURE 5. 
An American 
thresher were used to harvest this fine stand of 
flax in the heart of the Argentine flax belt. 
Only the heads are harvested and the seed is 
threshed out, cleaned, and sacked ready for 


Harvesting flax in 
tractor and 12-foot 


Argentina. 
harvester- 


market all in one operation. Straw is deposited 
loosely on top of the stubble back of the machine. 
\lthough Argentine flax farms use various kinds 
of equipment, many are similarly equipped. 
Note the level topography in the photograph, 
which is characteristic of the flax belt and a 
great asset to mechanized farming. (Courtesy 
of International Harvester Export Company.) 


available during the local growing season 
for flax (spring and summer). 

Region ‘‘F’’ comprises that part of 
Buenos 
the 


annual isohyet, east of the 38 degree F. 


southeastern Aires province 


situated north of 30-inch average 
isotherm (as mapped in Figure 4), and 
south of the poorly drained soils of the 
Salado River 


favorable temperature and precipitation 


basin. The region has 
conditions for flax. Perhaps precipita- 
tion is slightly excessive, in view of 
the rather mild temperatures that pre- 
vail throughout the year in this coastal 
area. Nevertheless, considerable quan- 
tities of flax are grown here. 

Region ‘‘G”’ is inclosed by the 24-inch 


and 


30-inch average annual isohyets 


on the east and west, and by the 36 
degree F. isotherm (as mapped in 
Figure 4) on the north and south. It 
embraces parts of Cérdoba and Buenos 
sizable 


Aires province as well as a 


segment of northeastern La Pampa 


territory. Climatic conditions are both 


too cold and too dry during the flax- 








wn 
bho 


EcoNoMI 


growing season for the crop to be 


profitably grown. Consequently, flax 
acreage is negligible. 


3 and 4. 
Minimum 


Compare Figures 
temperature figures for 
(Table IJ) illus- 
trate the temperature conditions that 
Region “G” 


winter and 


the town of Victorica 
prevail in during the 


critical late early spring 


planting season. (Victorica lies outside 


the region under consideration, but 
experiences similar minimum tempera- 
tures.) Comparison of the Victorica 
figures with similar temperature data 
for Azul and Rosario shows the progres- 
sively more severe planting-season tem- 
peratures that exist southwestward from 
the heart of the Argentine flax region. 
Region ““R” is the most important 
flax-producing section of the southern 
Pampa, and is second only to Region 
“QO” as a flax center. It includes the 
coast of southern Buenos Aires province, 
between the 24-inch and 30-inch average 


annual isohyets. Despite the southern 


FIGURE 6. 


Flaxseed in temporary storage in Argentina. 
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location of the region, minimum tem- 
perature conditions during the planting 
season are favorable for flax because 
of the moderating oceanic influence. 
Moisture is likewise adequate for the 
crop, even though less than 30 inches 
a year, because of the increased effective- 
ness of precipitation in the somewhat 
cooler south. 

Minimum temperature figures for 


Bahia Blanca (Table II) 


indicate the favorable temperature con- 


the town of 


ditions that prevail within and adjacent 
to Region ‘‘R”’ during the critical spring 
period, before flax has passed the two- 
leaf stage. (Most flax is seeded here 
during September and early October. 
date 


region of 


This is a later planting than 

for any other flax-growing 

Argentina. 
Region “X” 


drained 


consists of *the poorly 
flood plains adjacent to the 
Parana River, as well as large areas of 
similar moist soils in Corrientes province. 


The region experiences, in its southern 





Argentina lacks elevator capacity to 


store the tremendous crops of wheat, corn, and flaxseed harvested each year. Consequently, scenes 
like the above are common at railroad stations throughout the Argentine grain belt during the 


harvest season. Seed quality deteriorates somewhat with such treatment 


ment of Agriculture 


(Courtesy U. S. Depart- 


par 
tur 


abs 


cro 


Sal 
of « 
like 
abl 
of 

pal 
in 

the 


on 


an 
pol 
dey 
of 

lan 
for 
litt 


loc 
of 
En 
me 
Ce 


als 


int 
res 
ev: 
reg 


dit 


int 
res 
be 


fo 


bo 
ar 
ZO 


be 


DISTRIBUTION OF FLAX 


part, almost ideal rainfall and tempera- 


ture for flax, but the unfavorable soils 


absolutely prevent cultivation of the 
crop. (Compare Figures 3 and 4. 
Region “‘Y,’’ which includes”. the 


Salado River basin and adjacent areas 
of east-central Buenos Aires province, is 
likewise unsuited to flax (despite favor- 
able temperatures and rainfall) because 
of the poorly drained soils of a large 
part of the region. Some flax is grown 
in the better drained areas, however, so 
that the region is not sharply defined 
on the flax acreage map of Figure 3 
Finally, Region *‘Z,” 
and dairy area adjacent to the metro- 
politan Buenos Aires market, is largely 


the truck crop 


devoid of flax because of the competition 
of these high value products for the 
land. 


Climate favorable 


and soil are 
for flax in many parts of the region, but 


little is grown. 


(CONCLUSION 


Argentine flax production is strikingly 
localized within certain limited portions 
of the northeastern part of the country. 
Environmental factors are largely instru- 
mental in determining this localization. 
Competition of other crops for the land 
also is a factor. 

Northeastern Argentina can be divided 
into a distinct 


dozen flax-producing 


regions. It must be remembered, how- 
ever, that the boundaries of the 12 flax 
regions are 


entirely arbitrary. Use of 


different or additional or fewer criteria 
would permit division of the flax area 
into dissimilar or more or fewer regions, 
respectively. Each such division would 
be equally as valid as the one selected 
for use in this article. 

that 
boundaries between various flax regions 


Likewise, it must be realized 


are actually only broad transitional 


zones and not sharp, clear-cut limits 


between areas with absolutely distinct 
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FIGURE 7 \rgentine flax exporting ports. 
kach dot on the map represents one Argentine 


flax exporting port Che numbers beside the 
dots represent their respective rank, on the 
basis of linseed exports during the first half 


of 1940. The 
Argentina is 
these ports. 


localization of flax culture in 
reflected in the distribution of 
Note that 12 of the 15 ports are 
concentrated in the heart of the flax zone, along 
the Rio de la Plata and the lower Parana and 
Uruguay rivers The remaining three ports 
are situated along the coast of southern Buenos 
Aires province, near the second producing center. 
Ranked in descending order of importance, the 
ports are: (1) Buenos Aires, (2) Rosario, 
(3) Santa Fe, (4) Necochea, (5) Diamante, 
(6) Concepcion del Uruguay, (7) Gualeguaychu, 
(8) Mar del Plata, (9) La Plata, (10) Ibicuy, 
11) San Nicolas, (12) Gualeguay, (13) San 
Pedro, (14) Bahia Blanca, (15) Villa Constitu- 
cion, Suenos Aires and Rosario each handle 
about 20 per cent of the total flaxseed exports 
of Argentina (Source: Direccién General de 
E-stadistica de Argentina.) 


environmental characteristics and flax- 


producing potentialities. A comparison 
of the Argentine flax distribution map 
(Figure 3) the 


with flax 


region map 
(Figure 4) clearly illustrates this point. 

Furthermore, it must be kept in mind 
that the statements made in this article, 


concerning the reasons for the distribu- 
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tion of flax in Argentina, are based upon 
present world prices for and types of 
Hax. Future increase in price, or the 
development of flax types that are more 
resistant to heat, cold, or drought, would 
make flax production more profitable in 
many of the present-day ‘‘marginal”’ 


areas. kuture decline in price, con- 
versely, would cause flax production in 
Argentina to shrink closer to the existing 
core area (Region “*Q”’ 


A final point to keep in mind is that 


) 
for Southern South America. 
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the isotherms and isohyets included in 
Figure 4 of this article are plotted from 
rather incomplete climatic data con- 
tained in the Monthly Weather Review, 
Supplement No. 32, Climatological Data 
future 
more comprehensive data may indicate 
some changes in these climatic lines. 
Any such changes, however, would not 
alter the scheme of basic factors under- 
lying the distribution of flax production 
in Argentina. 
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THE FOOD FRONT IN THE GREATER ANTILLES 


Earl 
N recent months a great deal of 
comment has appeared in the 
newspapers and over the radio 


about the food situation in the countries 
bordering the American Mediterranean 
the Gulf of Mexico and the Caribbean 
Sea. 
more is heard about 
of 


American 


Probably here on the mainland 
the Rican 


any 


Puerto 
than 
Middle 
example, 
Rican 
the submarine menace to shipping 
that the 


prices on imported foods in a recent 


situation conditions in 
other country. For 


the 
largely a 


Puerto 
of 


statements on 


price rise result 


contain information index 
month reached over 200 per cent (July, 
1939, taken as 100 per cent) and home- 
grown foods 150 per cent. The index 
of all foods in September, 1942, stood 
at 189 look 


high in comparison to the 40 per cent 


per cent. These indices 
rise in food prices in Continental United 
States the of the 


European War, a figure released by the 


since beginning 
Labor Department over the radio De- 
cember 13, 1942. 

One Puerto 
Rican the fact 
that this island is a part of the United 
States. Ricans United 
the of 
United States citizens anywhere should 


reason more is heard of 


food conditions lies in 


Puerto are 


States citizens, and welfare 


be the concern of United States citizens 
everywhere. 

Puerto Rico’s neighbors are also 
having trouble in getting shipments of 
rice, beans, wheat flour, and cod fish, 


of Middle 


United States citizens should 


four main food imports 
America. 
be interested in these countries because 
they also lie near our shores and deserve 
the Good Neighbor Policy. It is the 


purpose of this study to examine the 


Shaw 

food front in Puerto Rico and in the 
other Greater Antilles, Cuba, His- 
paniola, and Jamaica. These are only 
four of the West Indian islands, but 
they make up more than three-fourths 
of the area and more than that per- 
centage of the population. An examina- 
tion of the Greater Antillean food 
situation may lead to a better under- 
standing of their food problems, and 
those of the remaining Antilles and 


most of the Middle American mainland 
as well. 

In attacking the problem, topics 
include 
first, the present food situation on the 
ot 


opportunities to replace present imports; 


receiving most attention will 


islands with a_ consideration local 
second, an examination of how nearly 
the replacement of present imports will 
contribute to real food self-sufficiency, 


or one based upon decent living stand- 


ards. Each island will be studied 
separately; and in the discussion of 
each, the present food situation and 


opportunities for local replacement of 
present imports will receive most atten- 
tion. Treatment of the second topic 
be applied each of the 
Antilles, be applied 
least one of them in some detail. 


may not to 


(sreater but will 


to at 
CUBA 


No. other 


greater opportunity 


Antilles has 
achieve 


island in the 


to local 


food self-sufficiency of comparatively 
high standards than Cuba. About 
three-fifths of the island approaches 


Hatness or is made up of gently rolling 
ground well suited to the use of farm 
machinery. Even allowing for tracts 
unfavorable half the 


Much 


with soil, over 


area is adaptable for cultivation. 
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CARIBBEAN REGION 





FIGURE 1 The Greater Antilles 


of the arable section is characterized 
by friable, red clay soils of considerable 
depth and of proven fertility. Climatic 
conditions encourage agriculture. The 
mountains which occur in the western, 
central, and eastern parts possess eleva- 
tion with temperatures adaptable to 
crops like coffee which adjust themselves 
less readily to tropical lowlands. Thus 
crop diversity is possible. These high- 
lands provide the basis for further 
economic variety in the minerals result- 
ing from mountain building processes. 
Upon this favorable physical background 
density of population, 96 per square 
mile, is low for the West Indies and 
pressure of people upon the land is 
light. Finally, Cuba has been making 
actual progress toward agricultural 
diversification for a long time, progress 
toward an economic insurance which is 
favorable for food self-sufficiency and 
higher living standards in peace or in 
war, in a time when shipping facilities 
are easy to obtain, or in a period when 
\xis U-boats menace ocean cargo and 
call for careful convoying. 

resulting from World 
War I started Cuba on the road towards 


Experiences 
diversification. During that conflict 
the warring nations needed sugar just 
as they do now, and Cuba was better 
fitted to produce it in large quantities 
than any place else in the world. With 
large areas of virgin land available, 


expansion took place rapidly, and before 
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the close of World War I, the island 
produced nearly six million tons of cane 
sugar. Sugar demand waned with the 
close of the war when other countries 
resumed normal cane and beet growing 
and prices dropped drastically. Cuba, 
whose economy had been resting almost 
solely on one crop. suffered terribly. 
On occasion headlines in New York 
papers read, ‘Sugar lies behind the 
revolts in Cuba.” Finally the Cuban 
government took firm control of the 
situation and not only talked diversitica- 
tion of agriculture and other industries. 
but put the plan into practice. Author- 
ities implemented the more stable eco- 
nomic policy with government aid and 
regulatory measures, such as_ higher 
tariffs, loans for equipment to growers 
and processors, and fixed prices. 

Cane and tobacco products still hold 
high rank in export shipments (Figure 
2), but they account for a lesser propor- 
tion of the total than in 1924-26 when 
they included all but 4 per cent of out- 
going cargo. In 1940, exports other than 
tobacco and sugar had risen to 16 per 
cent. Correlating with the decline in 
the percentage export of sugar and 
tobacco, food imports, which constituted 
one-third of the total imports in 1924-26, 
declined to only about one-fourth in 
1940. 

Most significant development has 
taken place in the livestock industry 
Figure 3 and Table 1). see, evap- 
orated milk, butter, and cheese, all 
of which were formerly on a heavy 
import basis had reached a net export 
basis by 1940. About 15 or 20 years 
ago approximately 12 million dollars 
were spent annually on these products 

This change from import status to 
self-sufficiency was made possible by 
large areas of pasture land in east-central 
Cuba. Here are located cattle ranches 
similar to those in western United 


States, and here are produced most of 
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the approximately 750,000 cattle which 
It 


may be of interest to recall that cattle 


are annually slaughtered for beef. 


raising was one of the first major indus- 


tries encouraged by the Spaniards in 


Cuba. The presence of wide expanses 


of tropical grasslands on this island, 
which makes up one-half the total area 
of the Antilles, 44,164 square miles, 


encouraged grazing centuries ago just 


as it does now ()t course commodities 


sought from these pastures then are 


different from those most desirable now. 


In the early 1500's, Spaniards sought 
hides, a valuable commodity of high 
specific value per unit of weight and 


one which will keep, if properly salted, 
during many weeks necessary to make 
the the 
Now with a population 


long journey by sailboat to 


mother country. 


many times larger than that of early 
days (recent census 4,227,587), a strong 
local demand calls for meat and milk 


products, with hides taking a secondary 
position. Thus does the too-little con- 
sidered time factor make great changes 
in geographical relationships. 

Just prior to 1930, Cuba was import- 


ing large quantities of jerked beef from 
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SUGAR DOMINATES CUBAN EXPORTS 


VALUE IN MILLION DOLLARS 
50 


° 


i 


SUGAR AND SUGAR 
PRODUCTS EXPORTED 


ALL OTHER 
CUBAN EXPORTS 





FIGURE 2.—-Sugar dominates Cuban exports. 


(Based on statistics from United States Depart- 
ment of Agriculture for year 1939.) 


cent of the total United States imports 
of beef and veal were supplied by Cuba 
that same year. 

1940 1,636,000 
a fact which explains the state- 
that 


Cuba’s census listed 


COWS, 
ment dairy products are on an 
export basis rather than on the import 


Table I). At 


to 50 million 


one of a few years ago 


ag 
LO 


pounds of condensed and evaporated 


that time, imports of 


milk, five million pounds of cheese, and 
of 
sum of approxi- 
mately six million dollars. Of 
it be that 


tropics are not ideal for dairying; 


two and one-half million 


pounds 


butter Cuba 


cost a 
course, 


must lowland 


pointed out 
and 
that breeds of cattle less susceptible to 
high sun, Texas fever, and other handi- 


caps characteristic of low latitudes are 


Uruguay and Argentina; but in 1941. generally low milk producers. But, as 
an export of 30 million pounds of Cuban — previously indicated, Cuba has shown 
chilled beef was possible. Seven per what can be done on an island with 
TABLE I 
Cul I } r oF DAIr Prope 1921-40 
PRESERVED MILK BUTTER CHEES! 
/ 
Import Export Import Iexf Import Ix port 
1,000 lb 1,000 Lb 1,000 1,000 Ut 1,000 lb 1,000 Ib 
Average 
1921—25 $5,399 199 4,928 4 
1926-30 $1,770 1,416 12 4+,244 6 
1930-35 7,861 63 1 616 5 
' ial 
1936 5,335 1 25 652 465 23 
1937 4.550 3 18 O54 479 23 
1938 § 997 id 28 223 578 12 
1939 1,261 17 10 §23 291 6 
1940 600 4,090 9 1.28 121 293 
c I ‘ Department « \ari ire 
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CUBAN IMPORTS AND EXPORTS OF MEAT AND LARD | 
| M MILLION POUNDS 
9921-25 AVERAGE MEAT IMPORT 


1936-40 AVERAGE MEAT IMPORT 


936-40 4VERAGE ARD 


FiGuRE 3.—Cuban imports and exports of 
meat and lard. (Based on statistics from United 
States Department of Agriculture 


limited population pressure on the land 


and a will to diversify production. 


Because of warm, moist climate and 


absence of adequate refrigeration facil- 
ities, most of the milk is processed into 


an evaporated and condensed product. 


PRINCI ( I | 
Rice $9,194,000 
Wheat fi 3,921,000 
Lard 3,486,000 
Vegetab 2,434,000 
Beans, peas 1.865.000 
Fist 1,087,000 
Figures from U. S. Department \gric 
year 1939 except fish v yg 1938 


Imports of pork, lard (Figure 3 and 
Table II), 


reduced from the 


and eggs have also been 


former cost of 20 


dollars Lo 


or 25 million 


about 


Most 
of this decline has taken place in pork 


only 
four and one-half million in 1940. 
and eggs. Beef is probably replacing 
much formerly imported pork, because 
grass-fed beef may be produced much 


cheaper than pork fed on imported 


grain—wet lowland tropics are ill-suited 
to large-scale commercial wheat and 
corn production 

The small decline in lard import 


may be accounted for by the fact that 
humid low latitude lands are not ideal 
for commercial production of hogs of 
any kind and especially not for the lard 
animal. It 


type seems possible, how- 
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ever, that in time Cuba may supplant 
this animal fat import by production 


of vegetable oils. Several writers have 


even suggested that the tropics may 
prove a dangerous competitor of tem- 
perate latitude lard production. In 


low latitudes, vegetable oils may be 


produced easily from plants and_ proc- 
essed directly for man, while in the 
temperates grains are raised and usually 


ted to before animal fats are 


This 


contrast to the 


hogs 


obtained. calls for a two-cycle 


program in tropical 
one-cycle plan. 

Trinidad may be cited as an example 
of what can be done to eliminate imports 
of lard from higher latitude countries. 
Trinidad’s production of coconut prod- 
increased 
lard 


have not only been met with palatable 


has SO 


that 


ucts during recent 


vears island requirements 


coconut base substitutes, but there has 
also been a moderate surplus for export. 
Three copra plants produce edible oil, 
coconut oil, margarine meal, 


The bulk 


of manufacture is made up of edible oil 


coconut 
butter substitutes, and soap. 


and lard substitute. 
Besides significant decline of incoming 
meat and dairy products, Cuban imports 


of crops including beans, corn, oats, 


potatoes, and coffee have dropped from 


a former value. of 


about 16 million 


dollars annually to net imports of 


approximately two million in 1940. 
Two of these commodities are now on 
an export basis, coffee and corn. Added 


to this favorable situation, domestic 


production of peanut oil has increased 


to a point where it supplies almost 


one-third of Cuba’s total requirements 


of vegetable oil. Attempt to gain food 


self-sufficiency through diversification 


is also seen in the increased production 


of fruit and vegetables in sufficient 


quantities for 


export as well as_ for 


Table IIT). 


home needs 


pr 
isl 
su 
lit 
ol 
lit 
tie 


we 
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rABLE Ill 
} IPAL GRAINS, BEANS AND S ( 
Us! Rk CUBAN I 
Consump , / f 
Million Milli 
pound pound 
Grains and beans 
Rice 485 440 
Corn meal 260 1 
Wheat flour 210 210 
jeans and peas 150 55 
Root crops and plantains 
Jantains 575 
Potatoes 150 45 
Sweet potatoes and yams 400 
Yueca 360 
Malang: 300 
Figures from [ S. Department \griculture are 
estimates with the exception those tor wheat flour whicl 
are the average 1936-40 imports 
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Haiti and the Dominican Republic are 
already on a rice export basis, as are 
several countries in Latin America. The 


Cuban government is purchasing seed 


rice to the amount of several hundred 
thousand pounds to distribute to Cuban 
rice growers. The Ministry of Agricul- 
ture is attempting to stimulate produc- 
tion by lectures, literature, and granting 
of duty-free entry to rice hulling and 
processing machinery. 


In 


ment, 


spite of government encourage- 


several handicaps have slowed 
up progress. While temperature condi- 
of 


rainfall is generally sufficient, in several 


tions are favorable and the amount 





FIGURE 4 


The preceding paragraphs show real 


progress in Cuban attempts to meet 


food with local 


island requirements 


Nevertheless 
little increase in important diet items 
of 


supplies. there has been 


rice (Figure 7) and wheat flour. 
In so far as the latter item 1s concerned, 
little possibility of much local produc- 
exists. 


hot, 


tion Wheat simply doesn’t do 
that 


flour needs is 


well in humid tropics, so 


the only answer to wheat 


a continued import or a substitute ot 
commodities that can be grown locally. 
Something can be done about making 


the island self-sufficient in rice, however. 


Cattle grazing on tropical grasslands. 


places the distribution of precipitation is 


faulty; consequently for an assurance 


of bountiful crops irrigation is advisable 


in some areas. Irrigation development 
is an expensive enterprise and most 
large landowners will wait for the 


government to act, often a long delayed 


process. Again, credit, which is easily 


obtained for sugar and tobacco, is not 
so freely offered to finance rice growing. 
While prices during a shipping shortage 


will probably yield good short-time 


returns on investment, operators fear 


long-pull profits may be wiped out by 


lower prices which are bound to come 
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Hogs of the tropics are likely to possess ‘‘razor back’’ characteristics. Note that the 


sow is chained, a practice quite common in the Caribbean tropics, but almost unknown in the United 


States corn belt. 


with improved shipping facilities at 
the close of the war. 

A third factor that hinders increased 
production, is the Cuban minimum 
wage law, a legal statute which states 
that an ordinary field hand shall earn 
not less than 80 cents a day. This wage 
is much higher than that of Burma, 
Thailand, and French Indo China, the 
great world rice exporters during peace 
time. Furthermore, near-by Haiti, also 
a rice exporter as previously indicated, 
has a wage maximum of about 30 cents 
a day. Thus, in normal times, rice 
produced with higher local labor costs 
cannot meet competition from imported 
rice without tariff protection. This 


must be granted to increase local 
production. 

Finally, rice growing faces natural 
enemies such as insects, diseases, and 
birds. The rice borer is the most 
harmful insect and a fungus known 
as bruzon discolors and damages the 
stalk and leaves. 

In spite of above drawbacks, a gov- 
ernment program to become self-suf- 
ficient in the major food cereal is making 
progress. In 1941 locally produced rice 


had risen from a recent low, 2 per cent 


of consumption needs, to 15 per cent 
of local requirements. 

On the whole, achieving local food 
self-sufficiency is a challenging problem, 
but by no means an impossible one. 
Cuba is large enough and its land forms 
and soils variable enough to provide 
food diversity as well as quantity in 
spite of low latitude location. Again, 
Cuba is sparsely populated with about 
one-sixth the density of Puerto Rico. 
Finally, Cuba possesses rich mineral 
deposits of iron, manganese, and nickel, 
key war materials, for which in the 
present conflict she can demand ex- 
changes of food deliveries to make up 
diet deficiencies. If the war continues 
a long time, her program of diversifica- 
tion may attain local food self-sufficiency 


ere peace is declared. 


HAITI 


The peasant economy of Haiti has 
been interrupted but little by war 
interference with American Mediterra- 
nean shipping. Reasons for this situa- 
tion are not hard to discover. Although 
comparatively densely populated for a 
rugged island, approximately 3,000,000 


people on 10,204 square miles, there is 


W 


Or 


of 
a 


R 
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a wide distribution of land ownership. A 
high per cent of the population either 
owns land directly or belongs to a land- 
owning family. Not since Haiti gained 
its independence from Napoleon in the 


1800’s—Haiti is the second coun- 


early 
try in the western hemisphere to gain 
independence and the first to emancipate 
slaves—has the percentage of foreign- 
held land or foreign-developed planta- 
Maurice Dar- 
tigue, writing in the April 1941 Jnter- 
American (Quarterly, the Jnter- 
Monthly, that Haiti 


“is the only place in the Caribbean 


tions been significant. 


now 


American states 


where foreign corporations do not own, 


or control through leases, more than 
25,000 to 30,000 acres of land out 
of an approximate total of 7,000,000 
acres which make up the area of the 


Republic.” 

The Haitian State is also a landowner 
and leases land to approximately 25,000 
farmers. Moreover, a peasant living 
on state land as a tenant may become 
the owner of a piece of property not 
exceeding 15 acres, according to the 
rulings of a recent homestead law. 

In a entitled 


paper ‘Crossways of 


Mi). 


i 
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the Americas’? appearing in a_ study 


“Concerning Latin-American Culture”’ 
edited by Charles C. Griffin, Columbia 
University Press, 1940, Richard Pattee 
that: ‘The little 


has succeeded in 


Says 


Haiti 


Republic of 
maintaining 
what may be termed a pre-capitalistic 
order in which the small landowner 
has retained control of his little parcel 
of land. For this reason the Haitian 
peasant, although much in poverty, has 
been able to resist in part the inevitable 
depressions resulting from a fluctuating 
coffee market, the principal source of 
governmental revenue.’ 

Cheap foodstuffs constitute another 
the 


successfully withstood depressed prices 


reason why Haitian farmer has 


on money crops. Peasants raise a 
large per cent of the food they consume. 
In 1940-41 foodstuffs 

13.4 total 


1937-38, a peace-time year, incoming 


but 
imports. In 


made up 


per cent of 


food shipments amounted to only about 
50 cents per capita. This brought an 


average import for each peasant of 


? 


6.3 pounds of wheat flour (Figure 8), 


2.3 pounds of preserved fish, .9 of a 


pound of rice (in 1942 Haiti had a net 





FIGURE 6. 


Coconuts offer opportunity for filling fat deficiencies in Caribbean diet. 
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CUBAN RICE IMPORTS COMPARED WITH 


TOTAL FIVE OTHER LEADING 
IMPORT FOODS Ra 


VALUE IN MILLION DOLLARS 
5 10 









RICE 


| TOTAL FIVE NEXT 
IMPORTANT FOOD IMPORTS 


FIGURE 7.—-Comparison of Cuban rice im- 


ports with total for five other leading import 
foods. The five next important food imports 
are in sequence: wheat flour, lard, vegetable 
oil, beans, peas, and fish. (Based on statistics 
from United States Department of Agriculture. 
All figures are for year 1939 except fish which 
are for 1938.) 


rice export), .4 of a pound of fats and 
oils, .2 of a pound of meat, .1 of a 
pound of preserved milk, and .7 of a 
pound of other foods. 

Imported foods are a luxury to 95 
per cent of the population and a com- 
plete stoppage of incoming diet items 
would dislocate their way of life but 
little. Of course some might suggest 
that import duties account for 68 per 
cent of Haiti’s revenue, and that a 
retrenchment of advances in education 
and sanitation would come through a 
retrenchment in import duties. But 
to the 95 per cent peasantry, education 
and sanitation are relatively new 
dating from the time of United States 
occupation of Haiti—and would really 
mean a delay in offering that for which 
they have not as yet felt a need, rather 
than a removal of that which they have 
already come to accept as essential to 
their way of life. A larger than average 
amount of food imports are consumed 
by 5 per cent of the population made 
up of foreigners and 
middle-class Haitians. 


well-to-do or 


In analyzing the list of food imports, 
one may see that Haiti has little 
possibility of supplying her 
of wheat flour from local 


import 
sources. 
Haitian climate is generally warm and 
much of it humid, conditions unfavorable 
Like Cuba, the 
Republic of Haiti must of necessity 


to wheat production. 


import wheat requirements or provide 
local substitutes. Imported fish can 
probably be replaced by an expanded 
fishing industry in local waters. Rice 
is already on an export basis and the 
import includes only a high-grade prod- 
uct demanded by the small upper class. 
Kats and oils may be supplied by 
processing more coconuts and other 
oil bearing products of plants’ well 
adjusted to conditions of the local 
environment. Haiti is densely popu- 
lated and thus much more limited in 
grazing land than are Cuba and the 
Dominican Republic, but it does seem 
entirely possible that increasing beef 
and dairy production might take up 
the small slack shown in per capita 
import of .2 of a pound of meat and 
.1 of a pound of preserved milk. 

As indicated in the opening statement 
on Haiti, the war has had little adverse 
influence upon the bulk of Haitian 
population. It may be that war will 
actually improve peasant status now 
and in the peace time which follows. 
According to Atherton Lee, writing in 
Foreign Agriculture, December, 1939, 
the Haitian wage scale ranges from 
10 to 30 cents a day. This compares 
with 35 to 40 cents per day in the near- 
by British possessions of Jamaica and 
Trinidad, 80 cents or more a day in 
Puerto Rico, a dollar per day minimum 
to sugar-cane workers in Cuba, and a 
dollar to a dollar and a half a day to 
banana laborers in Honduras, Guate- 
mala, and Costa Rica. Only in the 
Kar East are wage scales as low or 
lower— about the samein Japan, approxi- 
mately similar or lower in India, and 
from 10 to 13 cents a day in Java. 

Because of cheap labor, together with 
the nearness of Haiti to the United 
States, the Negro Republic has been 
chosen by the United States Depart- 
ment of Agriculture as one of the major 
areas for plantation and peasant farm 
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produced rubber. Plans are also under 
way to encourage other strategic crops 
formerly obtained from the eastern 
hemisphere. 

The Haitian peasant may, without 
too much trouble, produce crops that 
will replace present food imports; but 
with or without present food imports 
his living standards are extremely low. 
Maurice Dartigue, writing in the J/nler- 
American Quarterly, April, 1941, says: 
“illiterate, innocent of technical knowl- 
edge in agriculture and mechanical 
arts; suffering with malaria, intestinal 
confronted with 


worms, and yaws; 


insect pests, plant diseases, and lack 
of irrigation; without benefit of agricul- 
tural credit and, until recently, of any 
technical guidance and help, the peasant 
has been almost helpless in his struggle 
for a living. The opportunity 
for greater and surer economic reward, 
with less under 


better natural conditions, has led him 


responsibility, and 


to migrate to Cuba and the Dominican 
Republic. The 1923 
and 1928 represent the period of large- 
About 92,000 
legally during 


years between 
scale emigration to Cuba. 
laborers entered those 
years.” 

Another item about emigration may 
well be added. A much greater density 
of population in Haiti than in the 
Dominican Republic is said to have 
caused illegal migration of Haitians to 
eastern Hispaniola, a migration which 
may influenced the horrible 
10,000 Haitians in 


Geographic conditions 


have 
massacre of about 
October, 1937. 
sometimes go far to influence man’s 
baser as well as his finer instincts. 

A more optimistic picture of the 
Haitian than that 
Mr. Dartigue is given by Atherton Lee 


peasant given by 
writing in Foreign Agriculture, Decem- 
ber, 1939. Mr. Lee states that “‘the 
population has an appearance of gen- 
erally condition and 


Lor rd physical 
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WHEAT FLOUR DOMINATES 
HAITIAN FOOD IMPORTS 


POUNDS PER CAPITA 
° 5 10 


WHEAT FLOUR 


ALL OTHER 
FOOD IMPORTS 





_ Ficure 8&.-Wheat flour dominates Haitian 
food imports. (Based on statistics from Foreign 
Commerce Weekly, December 12, 1942, for 
year 1937-38.) 
there are relatively few signs of nutri- 
tional deficiencies.” 
In spite of the 
conflicting 


somewhat 
both suggest 
that the replacement of present Haitian 
food imports by 


above 
viewpoints, 
local supplies will 
reach short of the goal for proper food 
self-sufficiency. 


THE DoMINICAN REPUBLI 


Although the Dominican 


Republic 
has twice the population density of the 
United States, it is the most sparsely 
peopled of any of the Greater Antilles, 
1,654,993 people on 19,332 square miles 
or 86 per square mile. This eastern 
section of Hispaniola is approximately 
twice the size of the western section, 
Haiti, but has 


only half as many 
people. Further contrasts and com- 
parisons may be enlightening. Most 


Haitians belong to the Negro race, while 
the Dominican Republic is considered 
Haitian 
labor is said to work for less pay than 


essentially a white country. 


that given workers in the Dominican 
Republic. 
Contrasts in export economy also 
exist between the countries (Figures 10 
and 11 and Table IV). Coffee has 
accounted for approximately three- 
fourths of Haitian outgoing commodity 
shipments for nearly a quarter of a 
century. This figure dropped to 40 per 
cent in 1941 when an upsurge of the 


banana 


industry contributed 


nearly 
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TABLE IV 


HAITIAN Exports 1940-41 
Vince Value in 
1,000's Dollar 
Coffee 2.584 
Bananas 1,552 
Sisal 863 
Sugar and molasses 738 
Cotton 463 
Cacao 137 
Cottonseed cake 98 
Logwood. 23 
Goatskins 84 
Palm leaf braid 58 
Castor beans 53 
Cashew nuts 27 
Shoes and sandals 24 
Corn 17 
Beeswax 13 
Lignum vitae 12 
Orange peel 11 


Statistics from Foreign Commerce Weekly, December 
12, 1942. 


25 per cent of the nation’s exports; but 


with the present war embargo on 
bananas, coffee has probably resumed 
its former position. In the Dominican 
Republic on the other hand, sugar has 
been the principal crop since colonial 
times, now accounting for approx- 
imately two-thirds of total exports. In 
fact this eastern section of Hispaniola 


ranks next to Cuba among Latin-Amer- 
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ican Republics as an exporter of cane 
products. 

Eastern and western Hispaniola also 
show decided contrast in cacao produc- 
The Dominican Republic ranks 


second in export among western hem- 


tion. 


isphere countries, and cacao accounts 
for about 15 per cent of the Dominican 
Republic export total. In Haiti, produc- 


tion amounts to but about one-tenth 
that in the Dominican Republic. 
Although Haiti and the 


Republic differ in the 


Dominican 
above-named 
exports, both are more than self-suf- 
ficient in rice, the leading dietary import 
of the American The 
exporter 
for the first time in 1940 when 824,000 
With a 


bumper harvest in 1941, exports reached 


Mediterranean. 
latter country became a net 


pounds were shipped abroad. 


8,352,000 pounds and were sent to Cuba, 

the French West Indies, Curacao, Vene- 

zuela, Colombia, and even to Canada. 
Both 


public 


Haiti and the Dominican Re- 


also have shown’ remarkable 


declines in total food imports in the 
last 10 or 15 latter 


country food percentage of total imports 


years. In the 





FIGURE 9 


Small fields of rice on a rainy windward Antillean coastal plain. 
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declined from 27 cent in 1929, in 
terms of value, to 14 per cent in 1938. 
In the the 
from 35 per cent in 1929 to 18 per cent 


1938. 


per 


former country drop was 


Eastern resembles Cuba 


Hispaniola 
more than western Hispaniola in live- 


stock production and in livestock self 


sufficiency. The 1935 Dominican Re- 
public census showed 913,000 cattle, 
853,000 hogs, 35,000 sheep, 2,600,000 
poultry, and 309,000 hives of bees. 


Export of cattle and other animals 
showed a value of $353,000 for 1938 
while in the same year imports of 


meats and lard accounted for a smaller 
3.000. the 


amount of $94,000 was exported in 1937. 


figure of $25. Beeswax to 
These figures emphasize approximate 
the 
which 


meat Dominican 


self-sufficiency in 


Republic, a condition might be 
expected 1 
lated 


vear-round grazing land. 


a country so sparsely popu- 


and with millions of acres of 
The Republic 
markets for 
(Table V), 
imports. As 
Haitian 


dependence 


still depends on outside 
fish 


major 


and wheat flour two 


Caribbean food 


indicated in the discussion, 


Caribbean outside 


upon 
sources for fish need not be so significant 


The 


should catch much larger quantities of 


as at present. island peoples 


this valuable protein product in their 


bordering waters. 


The Dominican Republic need not 


import such large quantities of wheat 
TABLE \ 
PRINCIPAL Foop IMPORTS 
DOMINICAN REPUBLIC, 1939 
( Value in 
ommodit 
Dollar 
Flour, grain and preparations 388,318 
Fish products 240,917 
Meat products 177,454 
Vegetables, fru spices, etc 169,299 
Confectionary 155,229 
Fats and oils 120,727 
Statistics summarized ire West Indies Year Book, 
1941-42, pp. 464-65 


THE 


(GREATER ANTILLES 65 


a | 


COFFEE LEADS HAITIAN EXPORTS | 


VALUE IN MILLION seg Tgp 


° 
_————_,+——_+ 


COFFEE ae | 
FOUR NEXT 
| IMPORTANT EXPORTS eee oH 


FIGURE 10 
Based on 


Weekly, 


leads Haitian 
from Foreign 
1942, for year 


C oftee 
Statistics 
December 12, 


exports 
Commerce 
1940-41 

While not 


wheat in 


flour. the same, corn may 


The 


self-sufficient in 


replace many foods. 


Republic not only is 


corn, but in an average year exports 


a valuable surplus. 
Like the Haitian peasant, the Domin- 


ican Republic agricultural worker will 
suffer little from the war crisis in 
Caribbean shipping; and the limited 


pressure on the land by the population 


may permit food self-sufficiency with 
comparatively little trouble. In fact, 
the country really needs more people. 


Recently President Trujillo received 


favorable notoriety through his Euro- 


pean refugee settlement project at 
Sosua on the northern side of the island 

a project with a long-term aim of 
placing 100,000 whites on the sparsely 


settled Dominican Republic. 


JAMAICA 


ranks just 
Rico in size among the ¢ 
Both the latter and Haiti 
more densely populated, but Jamaica’s 
1,218,000 people on 4,450 square miles, 
85 per cent of which has been classified 


Jamaica above Puerto 


Antilles. 


sreater 


island are 


as Tl 
of 2 


density 


igged, exert a population pressure 
75 per square mile.  Jamaica’s 


of population is too great to 
low 
standard of living and a food supply 


result in more than a relatively 


in accordance with this standard. Some 
but 
for 


there seems no 
the 


food is imported, 


impossible — barrier replacing 
import largely with local supplies. 


Like all other ¢ Antilles, 


culture crops dominate agricultural pro- 


sreater mono- 
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SUGAR AND SUGAR 
PRODUCTS EXPORTED 


|ALL OTHER EXPORTS 


Dominican 


FIGURE 11. 
are dominated by sugar. 
from West Indies Year Book, 1941-42, for year 
1940.) ; 


Republic exports 
(Based on statistics 


duction and export (Figure 13). Bananas 
for years have accounted for more than 
50 per cent of the total export in value. 
In 1938, 


bananas to world commerce than any 


Jamaica contributed more 
other country, accounting for 15 per 


With war 


placing the fruit far behind sugar in 


cent of the world total. 


priorities, Jamaican banana 
fallen 27,000,000 
stems in 1937 to 5,500,000 in 1941. 
Although the industry will probably 


shipping 


exports have from 


remain in the doldrums for the duration, 
British 


cents a 


approximately 60 
14,000,000 
whether shipped or not, suggests that 


subsidy of 

stem for stems 
Britain does not plan to stand by and 
let the industry fall into complete ruin. 
Much of the crop which cannot be 
shipped has been distributed among the 
people and swells local food supplies. 

Sugar normally contributes about 
15 to 18 per cent of the island’s exports, 
but now will rank higher than bananas. 
Most of the rising sugar production, 
175,000 tons in 1941, reaches British 
Empire ports, but the crisis in shipping 
has encouraged local consumption on 
the average of 30 pounds per capita, 
still far below the average of about 90 
pounds for the United States. 

Another 


money crop as well as quantities of food 


export which provides a 


for local consumption is the coconut. 
As a result of large production the island 
is practically self-sufficient in edible 
oils. Moreover, out of the total ship- 
80,000,000 nuts 


ment of from the 


Region in 1937, 


Caribbean Jamaica 
contributed 34,000,000, giving it first 
place in Caribbean export trade in this 
commodity. Furthermore with stop- 
page of copra and coconut oil shipments 
from the Philippines, Jamaica and 
other tropical countries in the western 
hemisphere have an opportunity to 
expand production for the large United 
States market. 

Just as war has focused attention 
on coconuts for self-sufficiency and 
States 


market cut off from its customary far 


for shipment to the United 
eastern supplies; just as war has cur- 
tailed banana shipments and increased 
local consumption; just as the conflict 
has increased sugar exports as well as 
home supplies; so war has influenced 
Jamaican 


less important exports of 


citrus fruits, ginger, allspice, coffee, 


and cacao. 
With Italian 


and Spanish citrus markets and with 


Britain cut off from 


shipments from Palestine menaced by 
transit difficulties in the Mediterranean, 
the United looks 


Jamaica for more orange and grape 


Kingdom toward 


fruit supplies. Furthermore, to save 
shipping space, only the pulp is for- 
warded to Britain. 

Jamaica also becomes more important 
While the island 


has always accounted for a significant 


as a source of ginger. 


fraction of the world’s commercial 
crop, China has long been the chief 
source. War now makes shipment from 
Jamaica far easier than from Cathay. 

Allspice, coffee, and cacao contribute 
but a small per cent of Jamaica’s 
exports, but their significance to Jamai- 
can peasantry is enhanced by the fact 
that all are important money crops of 
the small farmer. During the later 
half of the 19th century, when sugar 
production became unprofitable for small 
growers, these people turned to cacao, 


coffee, and allspice. All can be grown 
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on rolling topography, a widespread 
land form in the island. 

The government has encouraged pur- 
chase of small farms where peasants 
may grow the above-mentioned crops 
as well as other diversified money and 
subsistence crops. This encouragement 
has met with considerable success and 
little plots provide a fair living for at 
least half the population. 

In spite of government assistance in 
buying farms and in active encourage- 
ment towards attaining food self-suf- 
ficiency, Jamaican economy is lacking 
local necessities in several key items. 
These items are all characteristic food 
imports of Caribbean countries and 
include wheat and rye flour, rice, corn 
meal, meat, dairy products, and _ fish 


(Figure 14 and Table V1). 


TABLE VI 


Major Foop IMPORTS OF JAMAICA 
AVERAGE 1939-40 


Wheat and rye flour 93,408,000 $1,873,000 


Rice 43,191,000 896,000 
Fish 25,998,000 741,000 
Salt 18,524,000 100,000 
Corn meal 9,748,000 188,000 
Condensed milk 7,529,000 547,000 
Meat 3,270,000 379,000 
Figures from United States Department of Agriculture 


As previously indicated, wet tropical 
lowlands are not suitable for wheat 
production. Probably small areas of 
flat lands with sufficient elevation 
to counteract latitude may be found 
in some sections but in general they are 
too limited for wheat self-sufficiency. 
In Jamaica, as well as in other Greater 
Antilles, leeward locations with limited 
precipitation may produce wheat with 
irrigation. However, in both leeward 
and elevated positions production costs 
inhibit significant expansion except dur- 
ing war periods. 

Rice self-sufficiency may be attained 
in Jamaica just as on Hispaniola. En- 
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vironment, generally, is suitable and 
the government has been encouraging 
production for some time. Corn, a 
more cosmopolitan crop, can also be 
grown in quantities sufficient for home 
needs. 

Local supplies of meat and dairy 
products may be increased to eliminate 
imports. Mention has already been 
made of large areas of rugged land which 
offer opportunity for grazing beef and 
dairy cattle. These animals, numbering 
124,257 in a recent year, should be 
increased until they outnumber approxi- 
mately 200,000 goats 


which already 





FIGURE 12. 
flour, one of the main import food items of the 
Caribbean 


Wading ashore with wheat 


contribute significantly to island milk 
supply. 
Increased quantities of local fish 
may more ably supplement the protein 
diet element contributed by the island's 
grazing animals. Surrounding waters 
abound with numerous edible types in 
significant quantity. One of the most 
interesting and delicious ts the flying fish. 
Britain is trying hard to raise living 
standards in Jamaica and to create 
local food self-sufficiency. She has 
enacted tariff preferences and subsidized 
bananas, sugar, citrus fruit, and several 
other crops. She has encouraged small 
farm ownership, agricultural experiment 
stations, coOperative organizations, and 
many other progressive activities. In 
spite of these efforts, economic condi- 


tions for many people are not good; cost 
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of living rose 40 per cent between 
August, 1939, and August, 1941, and 
is, no doubt, higher now; strikes and 
riots have occurred, and general unrest 
has frequently prevailed. With Britain’s 
many years of stress upon diversification, 
landownership, and other reforms, re- 
placement of present food imports 
may be achieved in the not far distant 
future; but such a situation will fall 
short of proper food self-sufficiency. 


PUERTO RICO 


Probably in no other island of the 
Antilles are conditions relating to food 
self-sufficiency and_ diversification of 
industry worse than they are in Puerto 
Rico. The statement should be of much 
concern to every American, since Ameri- 
can control has been operating in 
Boriquén, the Indian name for Puerto 
Rico, for nearly a half century; since 
1898 when the island was obtained as a 
prize of war after the United States 
conflict with Spain. 

Again, the statement should be of 
especial concern to Americans because 
of the way the Axis uses the Puerto 
Rican situation for propaganda pur- 


BANANAS [E— RUM 
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FIGURE 13.—Jamaican exports. (Based on 
statistics from West Indies Year Book, 1941-42, 
for year 1940.) 
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poses. Germany, Italy, and Japan 
constantly point to United States failure 
to provide a decent living standard in 
an island which has been called the 
Poorhouse of the United States. Every 
time the United States talks (Good 
Neighbor Policy to Latin America, the 
Axis points to Puerto Rico and suggests 
to the people south of the border that 
here is a good example of United States 
handling of the Good Neighbor Policy 
within her own domain. If people are 
sufficiently interested to study Puerto 
Rico carefully, however, they will find 
its problems are almost unsolvable, and 
that the United States should not be 
criticized too harshly for failing to find 
a solution. Most authorities are looking 
in vain for a practical answer, although 
many theoretical ones have been 
suggested. 

Two basic conditions outside United 
States control are at fault, an extremely 
dense population and limited resources. 
The April, 1940, census shows 1,869,255 
people living on 3,435 square miles. 
This compares with 86 per square 
mile in the Dominican Republic, 96 in 
Cuba, 275 in Jamaica, and 300 in Haiti 
(all figures except those for Puerto Rico 
are taken from the West Indies Year 
Book, 1941-42). Or if one wishes to 
make comparisons outside the Caribbean 
Region, 545 people per square mile on 
rugged Puerto Rico is a density only 
slightly less than 817 in rich Java and 
706 in the highly developed manu- 
facturing country of Belgium, and 
finally just about the same as that found 
in industrial Massachusetts. 

In considering the second basic factor, 
suffice it to say that largely because of 
unfavorable topography only about one- 
third of the land is devoted to cultivated 
crops and for best results probably not 
more than that should be under cultiva- 
tion. Again, mountain building, which 
made conditions so difficult for machine 
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agriculture over much of Puerto Rico, 


failed to compensate for ruggedness 


by providing significant mineral re- 


sources which are found in = many 


mountain countries. Thus, with dense 
population on rugged land devoid of 
important mineral supplies, people find 
extreme difficulty in achieving food 
self-sufficiency. 

Sugar dominates agriculture as a 
money crop and as an export (Figure 
15), accounting for approximately two- 
thirds of the value for outgoing com- 
modities. The Puerto Rican argues 
that island coastal plains will produce 
sugar more profitably than any other 
crop. Why then, should not this land 
be utilized for cane? Sugar can be 
shipped easily in peace time to tariff-free 
United States mainland in exchange for 
rice and beans which may be grown to 
states like Cali- 


fornia, Texas, and Louisiana. In this 


better advantage in 


philosophy he is probably following 
sound geography for a world at peace, 
but geography not so easily acceptable 
for a world at war. 

The Puerto Rican has another argu- 
ment for continued stress on sugar, an 
argument which is also geographically 
sound in peace time. Hurricanes which 
strike the island too frequently seldom 
damage the cane crop more than 25 
per cent, whereas this scourge of the 
American Mediterranean has_ ruined 
tree crops like coffee and citrus fruits 
on more than one occasion. In fact 
disastrous storms have affected coffee 
and citrus export to such an extent 
that citrus export now makes up less 
than 2 per cent of the total in value 
and coffee less than 1 per cent. 

Another influence, change in_ public 
demand, just as unpredictable in occur- 
rence as the hurricanes and in some 
situations just as disastrous, has lowered 
the export of tobacco, a crop for which 


sections of Puerto Rico are especially 
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FIGURE 14.—Chief food imports of British 
West Indies, 1938. (Based on statistics from 
Foreign Commerce Weekly, December 19, 1942.) 


This 
Region, accounted for but 
6% per cent of Puerto Rican total 
export value, 1940, whereas a few years 


adapted. 


plant, native to the 


Caribbean 


ago the figure reached about four times 
as high. The explanation is as follows: 
in 1900 the American public was smok- 
ing about 70 cigars and 35 cigarettes an- 
nually per capita; in a recent year fig- 
ures had changed to 1,000 cigarettes 
and 35 cigars. Puerto Rican soils seem 
best adapted to cigar tobacco. 

Sugar, citrus 
Rican 


export crops for vears, and have helped 


tobacco, coffee, and 


fruits have dominated Puerto 
pay for major food imports such as 
rice, Wheat flour, beans, and fish. Puerto 
Rico imports more rice per capita than 
any of the Greater Antilles, over 140 
pounds in 1940; more beans per capita 
than any of the Greater Antilles; more 
fish per capita than any of the Greater 
Antilles except Jamaica; more wheat 
flour per capita than the Dominican 
Republic and Haiti, in fact six or seven 
times as much. And besides holding high 
import rank on four main Caribbean 


Table VII), the 


place on 


foods (Figure 16 and 


island takes first incoming 


With these 
facts in mind, it 1s not difficult to see 
why Puerto 


dairy and meat products. 


Rican food prices are 
probably higher at this time (January, 
1943) than those in any other of the 
Greater Antillean lands. 


A question 


naturally arises as to 
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TABLE 


VII 


COMPARISON OF GREATER ANTILLES IN KEY Foop Imports Per CAPITA 


Puerto Rico 


Commodity 


Lb 
iGO is 4s 140 
Wheat flour 50 
Meat products 20 
Lard... 20 
Fish ‘ fo 20 
Dairy products $1.00 
Dried beans $1.00 


The above data were obtained from various sources for recent years. 


Dominican 


Cuba Jamaica a Haiti 
Lb The Re public Li 
Lbs. 
102 48 5 (export 14 (exp 
50 75 Ss 6.3 
1 3 66 a 
16 1 1 .4 
6 24 3 aa 
export $.80 $01 
$.45 $.10 
The years are not the same for all countries or 


for all products. Statistics unavailable on Dominican Republic import of dairy products and dried beans and on Haiti's 


import of dried beans. 


island fitness for growing large quan- 
tities of food now imported. Rice 
may be grown, but as_ previously 
indicated, land devoted to cane will 
normally return profits which will buy 
more rice than can be produced on the 
same area. Wheat cannot be grown 
successfully, but more corn can_ be 
raised; and in many ways corn is a good 
substitute for wheat. More beans may 
be produced, although as in the case 
of rice, it is normally more profitable 
to devote land to other crops and import 
local needs. Little hope exists for an 
expansion in meat and dairy production; 
for population pressure on land _ is 
great, and grazing areas are limited. 
No doubt the dairy industry may be 
increased considerably if based upon 





PRINCIPAL PUERTO RICAN EXPORTS | 
1939- 40 ae 
/ 
SUGAR AND 
MOLASSES | 
/ 62.85 
| | 
i | 
16.7 5.75 / 
6.6\ 6 eer 
NEEOLEWORK Y COFFEE - 5 | 
~ FRUIT-1.6 
= RUM 
TOBACCO 





FIGURE 15.—Principal Puerto Rican exports 
in per cent of value for the year 1939-40. (Based 
on statistics from Puerto Rican Department of 
Agriculture and Commerce.) 


imported cattle feed. Such an industry 
involves small areas of land and large 
amounts of labor. These two factors 
Puerto Rico possesses, but import of 
feed for dairy animals involves the 
same shipping problems during a war 
period as those involved in importing 
feed for man himself. Such a change 
would harm rather than help the 
present situation. 

It is doubtful that animal lard in 
sufficient quantities for island needs 
may be economically obtained from 
local sources. As previously indicated 
the humid tropics are not an_ ideal 
environment for any kind of swine 
raising, let alone raising hogs for lard. 
Something can be done, however, in 
producing substitutes for the lard type 
pig. Puerto Rico produces approxi- 
mately 20,000,000 coconuts a year 
and a small but increasing amount of 
cotton. If most of the coconuts and 
cotton seed could be processed, a local 
supply of fats would be available. 
Whether priorities on processing ma- 
chinery would hold up such a develop- 
ment now, whether such a change should 
even be considered now are problems 
that the author cannot solve; but he 
does suggest that local manufacture 
of edible fats and oils be undertaken 
after the close of the present war. 

Steps are already being taken to save 
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import of 36,000,000 fish 
Weekly 
of May 9, 1942, reports the Department 
fish 
processing and refrigerating plants will 
that 


one-half dollars have been made avail- 


pounds of 


annually. Foreign Commerce 


of Interior saying that large-scale 


be established, and a million and 


able to the Puerto Rican Department 
of Commerce and Agriculture to create 
a large-scale fishermen’s cooperative ; to 
purchase boats and fishing gear; and to 
install 
equipment. 


refrigeration and other shore 


Survey of fishing possibili- 


ties in Puerto Rican waters is to be 
finished soon. Already it is known that 
excellent food fish such as tuna, king 


fish, bonita, barracuda, and 


Spanish 


mackerel are available in considerable 


quantities. Experiments are under way 


to determine the best methods of 
handling and distributing fresh fish 
on shore and of freezing, salting, and 


smoking the product to be stored. If 


present fish import can be eliminated 


and more poundage added from local 


fishing grounds, one of the 


major 
deficiencies in Puerto Rican diet, pro- 
tein, may be relieved. The writer 


believes an increase in local fishing and 
an improvement in methods of handling 
fish offer opportunity to bolster Puerto 
Rican economy. 

Although now grown in considerable 
quantity, increased plantings of root 
crops such as yautias, sweet potatoes, 
further 
economy. In 


Cassava, etc., may improve 


island one respect 
these plants have greater assurance of 
profitable yields than almost any others. 
They stand little chance of being dam- 
aged by hurricanes that ruin crops which 
fruit (Colocasia 
but little 


in the American Mediterranean Region, 


above ground. Taro 


esculenta) a root crop grown 
is being boosted by some authorities, 
and is said to be one of the greatest 
food producers per unit of area in the 


world. Not only is yield great, but the 
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| COMPARISON OF PER CAPITA TOTAL OF 
FIVE LEADING FOOD IMPORTS IN 
GREATER ANTILLES 
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FIGURE 16.—Comparison of per capita total 
of five leading food imports in Greater Antilles. 
(Data apply to imports of rice, wheat flour, 
meat products, lard, and fish, and were obtained 
from various sources for recent vears. ) 


crop is said to make good bread, dis- 


courage tooth decay, and possess a 


Vitamin B 
throughout than is characteristic of the 


more even distribution of 


Exponents for taro point out 


cereals. 
important 


its use by sturdy 


Hawaiians, who had neither grains nor 
milk, but 


made 


early 


who lived on a diet of poi 


from taro, and on fish, 


sweet 
potatoes, a few greens, and fruit. 

The Puerto Ricans are already raising 
considerable amounts of bananas, most 
of which consist of a smaller type than 
the Gros Michel of commerce. Further 
increase in local production should be 
both 


bananas and corn were imported from 


encouraged. In recent years 


the Dominican Republic. Corn import 


should be stopped and 


While 


diseases and pests in the tropics than 


more grown 


locally. this crop has more 
in the temperates, it is quite cosmopoli- 
tan in character and can be raised in 
an environment where wheat fails. In 
several non-wheat producing countries 
of Latin America, Venezuela and Brazil 
for example, decrees have been issued 
that corn meal, banana flour, or some 
similar local substitute be mixed with 
wheat flour for bread. This might be 
a good plan for Puerto Rico. 

A subsistence crop receiving con- 
siderable attention at present is the soy 
bean, the versatile plant which supplies 


food to so many of the world’s densely 








72 


| PRINCIPAL PUERTO RICAN FOOD IMPORTS 


| 1939-40 
| VALUE IN MILLION DOLLARS 


° ccna TT 
] 
RICE 


MEAT PRODUCTS [= 





| LARD ES. 

DRIED BEANS ee | 

WHEAT FLOUR = 

DAIRY PRODUCTS [I | 
FiSH = | | 


on LiL | 


FIGURE 17.—Principal Puerto Rican food 
imports in value, 1939-40. (Figures from Puerto 
Rican Department of Agriculture and Com- 
merce. ) 
populated lands. Dr. John J. Haggerty, 
Head of the Land Utilization Section, 
Division of Land Economics, U. S. 
Department of Agriculture, in a recent 
letter to the writer, has the following 
to say: “The Federal Agricultural Ex- 
periment Station at Mayaguez, Puerto 
Rico, has done some significant work 
with edible soy beans of Seminole 
variety. This variety is very palatable 
and nutritious. In addition it is of 
remarkable yielding ability under a 
wide range of conditions found in Puerto 
Rico. At the present time, the Experi- 
ment Station and Extension Service 
are working to increase their seed stock 
to the point that an adequate supply 
of seed will be available in commercial 
quantities. In recent experiments in 
connection with the school lunch pro- 
gram, it was found that a great majority 
of the children ate with relish a luncheon 
in which these soy beans were used.”’ 

Even with increase in soy beans and 
other subsistence crops, it is doubtful 
that the island can grow food enough 
to replace normally imported supplies; 
and even with help of imports the 
Puerto Rican jibaro’s diet failed to 
approach a decent standard before the 
war. To get an idea of this diet prior 
to the present shipping crisis, one can 
do no better than read from an extremely 
enlightening monograph on. rural life 
in Puerto Rico written by Jose C 
Rosario, ‘“‘The Development of the 
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Puerto Rican Jibaro and His Present 
Attitude Towards Society.”’ Dr. Rosario 
is a Puerto Rican himself and a_pro- 
fessor at the University of Puerto Rico. 
On pages 46 and 47 of the above- 
mentioned study he says, ‘‘There is 
probably nowhere else in the world a 
more unappetizing food than the jibaro 
diet. This consists of a cup of coffee, 
usually black for breakfast; boiled 
green bananas with a piece of boiled 
codfish for lunch, and_ rice-and-bean 
soup for supper. There is no change in 
the program except the substitution of 
the green bananas for some pieces of 
insipid sweet potatoes, which are sweet 
in name only. Day in and day out the 
jibaro will sit, or stand, to this simple 
fare. Only upon extraordinary occasions 
will he have a piece of meat or an egg. 
Such a monotonous diet requires some 
sort of stimulant, and this he will find 
in red peppers of which he is very fond. 
He will crush the red peppers in his 
plate or boil them with codfish. Chil- 
dren are nursed by their mothers until 
they are a year old, and then introduced 
to the usual family diet minus the red 
peppers.” 

Such a description tells the story of 
the Puerto Rican food situation in 
normal times. What must it be now in 
the shipping crisis, with diminished 
supplies and advanced prices! 

While the present Puerto Rican situa- 
tion is bad, it is doubtful even in event 
of complete stoppage of imports, that 
people in Puerto Rico or anywhere in 
the West Indies would be reduced to 
quantitative starvation. All islands 
have relative abundance of fruits, nuts, 
Nevertheless, all 


islands lack proteins and fats in varying 


and edible roots. 


degrees. In Cuba and in the Domini- 
can Republic, where animal products 
are on an export basis, local dietary 
deficiency of protein is less than in 
Puerto Rico. In Jamaica and Trinidad, 
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lard and 
butter substitutes, the lack of fats is less 
serious. 


where copra factories supply 


No doubt the limited amount of fat 
and protein in the diet of most Caribbean 
peoples is 


a significant cause for mal- 


nutrition. Malnutrition is bad in itself, 
but it also leaves the victim susceptible 
to a whole list of diseases. In Puerto 
Rico, for example, the death rate from 
100,000 in 
1940, said to be the highest death rate 


tuberculosis was 260° per 


from this cause of any civilized country 
in the world. Malaria, taking 96 people 
per 100,000 in the 


island blight, and deaths from intestinal 


same year, 18S an 


diseases, especially numerous among 


children, also figure. 
Furthermore, the maternal death rate 
of 44.4 per 10,000 total births and a 


stillbirth 1.000 total 


attain a_ high 


rate of 59.4 per 


births, both figures registered in 1940, 
show distinctly unsatisfactory condi- 
tions. (Figures from Forty-first An- 


nual Report of the Governor of Puerto 
Rico.) 
A complete 


stoppage of imported 


food would widen malnutrition and 
diseases encouraged by it in all the 
West Indies. On islands like Haiti, 


where consumption of imported foods 


has been limited 


largely to a small 


minority class, a complete cut-off of 
imports would spread deficiency diseases 
to a class which in the past has been 
relatively free them. But the 
effect upon the majority of people in 
islands with an economy like that of 


Haiti would be slight. 


from 


It is questionable whether Puerto Rico 
food with 
a balanced diet without aid from Con- 
tinental 


can achieve self-sufficiency 


United States during peace 


or war. Probably this aid 


would be 


necessary even if a complete change 
to a subsistence agricultural economy 


Many 


plan for 


were made as suggested by some. 


feel, however, that the best 
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Boriquén may be one which will increase 
subsistence crops significantly, especially 
those containing fat and protein, and to 
continue monoculture crops like sugar, 
whose production is favored by the 
island’s natural environment and inclu- 


sion within United States tariff 


walls. 
In either case it will be wise to stress 
well 


more diversity in agriculture as 


as in other industries. Unfortunately, 
possibilities for diversification are not 
so easy in Puerto Rico as they are in 
some of the other islands. Puerto Rico 


has no valuable minerals like Cuba with 


its significant iron, and 


Manganese, 


nickel deposits; no coal or oil for cheap 





FIGURE 18. —-Fat cracklings are a 
in Puerto Rico, one of the Greater Antilles 


delicacy 


woefully deficient in fats 
dainty on San Juan streets 


Vendors sell this 
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power that might encourage manu- 
facturing; no large areas of unused land 
like the Dominican Republic and Cuba 
where extensive as well as intensive 
farming and stock raising may be prac- 
ticed; no immunity from labor laws 


which keep the price of labor to a point 





FiGURE 19.—The fishing industry offers 
opportunity for an increase in protein food; 
but much progress must be made to achieve 
desired production goals. 


where continuance of the important 
local needlework industry is threatened. 
In Haiti, for example, such laws do not 
exist, and cheap labor is one factor 
encouraging plans for United States 
rubber growing. In this connection it 
might be pointed out that some authori- 
ties have suggested movement of sev- 
eral thousand workers from overpopu- 
lated Puerto Rico to newly developing 
rubber plantations in Central America 
and in northern South America. Rubber 
growing is not favored in Puerto Rico, 
because of limiting climatic conditions in 
most sections. If Puerto Rican emigra- 
tion could be satisfactorily arranged 
for all concerned, it would relieve 
population pressure in Boriquén, furnish 
labor in sparsely peopled rubber areas 
of the western hemisphere, and aid in 
developing a much needed rubber supply 
close to United States shores. 
Agricultural diversification besides 
contributing to balanced diet and eco- 
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nomic stability would also encourage 
soil conservation. Monoculture crops, 
as a rule, make heavy demands on the 
soil and fertilizers must be applied. 
Just as decreased shipping has cut off 
food imports, imports of fertilizer have 
been decreased greatly or in some cases 
eliminated. This situation has resulted 
in a lowering of Antillean crop yields. 

Decreased shipping has not been so 
marked in the last half of 1942 as in 
the first part of the vear. Ships for 
both exports and imports have been 
made available in larger numbers. Fur- 
thermore, much more inter-island trade 
has developed since the beginning of 
the war. These are encouraging factors; 
whether improvement in shipping is 
merely a respite or is permanent only 
time can tell. 


SUMMARY AND CONCLUSIONS 


In time of war islands like the Greater 
Antilles are generally much more vul- 
nerable to disturbance of local economy 
by blockade than are large countries 
occupying the mainland. Islands are 
smaller than continents and usually 
less diverse in land forms, soils, flora, 
and fauna and in many other natural 
resources. This limited size and diver- 
sity imperils self-sufficiency in time of 
war. 

War danger to island economy is 
heightened if that economy is devoted 
largely to a few major money crops 
with minor emphasis on subsistence 
agriculture. For local food self-suf- 
ficiency such an economy demands 
trade; trade necessitates shipping; and 
shipping commodities from islands to 
mainland or from mainland to islands 
requires a change from land vehicles to 
boats, a means of transport offering fine 
opportunity for enemy attack. 

Thus it would seem that in a world 
where global conflicts occur every two 


or three decades, each island should 


sl 
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plan its economy to be as nearly self- 


sufficient as possible, or plan it so that 


such a change can be made within a 
short time and with a minimum of 
economic disturbance. The Greater 
Antilles have done too little such 
planning. However on some of the 


republics occupying these isles a replace- 


ment of present imports with local 


supplies in what might be called a 
reasonable time is not unattainable. 
Most incoming food shipments can 


be replaced with little difficulty by the 
Dominican Republic, Cuba, and Haiti; 
probably with more difficulty 
Jamaica; and with still more difficulty 
On 


replacement of important import diet 


by 


by Puerto Rico. the latter island 


items, if possible at all, will be an 
exceedingly hard problem. 
Local replacement of some food im- 


ports will be easier than finding local 


sources for others. Rice offers less 
difficulty in this respect than many 
incoming foods. As_ previously indi- 
cated, the Dominican Republic and 


Haiti have increased production to an 


export basis. Cuba and Jamaica have 
far to go for self-sufficiency but have 
made consistent progress since the war 


Rico little 


progress and unless shipping conditions 


began. Puerto has made 
get materially worse probably will be 
slow in making the attempt. 

On 


eastern Hispaniola rice growing is en- 


sparsely populated Cuba and 
couraged by easily available land. In 
Haiti production is stimulated by a dense 
population, land ownership, and scarcely 
any corporate plantation development. 


Greater monoculture 


stress on crops 
has retarded efforts towards self-suf- 
ficiency in Jamaica. Puerto Rican 


inclusion in United States tariff struc- 

ture is important among other causes 

in retarding local rice production. 
Physical conditions for rice culture 


generally are favorable on the Greater 
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Antilles, 
where bountiful yields are almost im- 


but there are large sections 


possible. Limestone is widespread and 
many limestone soils lack moisture 
retentiveness, so necessary in areas of 
limited rainfall to encourage profitable 
rice yields. In these areas and in 
regions lying in lee of mountains irriga- 
tion may be needed; but rice produced 
with artificial water supply is likely to 
that 

All 


it is doubtful that rice can be grown in 


be more expensive than grown 


under natural precipitation. in all 
the West Indies as cheaply as it can be 
grown with cheaper labor in the Orient 
or by machine production in the United 


States. Of course in war time cheapness 


is not the vital question; then avail- 





bread in one of the 
Cassava bread of the tropics 


Cassava 
Antillean markets. 
is usually a thin round food product that looks 


FIGURE 20. 


far different from wheat flour loaves in conti- 


nental United States. 


ability becomes the all-important item 
and price the secondary one. 

Imports of wheat flour cannot be 
replaced in kind on any of the islands. 
As has been stated in several places, wheat 
grows poorly in the hot humid tropics. 

The Caribbean fishing industry affords 
more encouragement for local supplies 
than wheat growing. It is to be hoped 
that authorities will take advantage of 
local opportunities and make this pro- 
tein 


food available in 


large amounts 
from local waters. Not only will fishing 


provide more food and a critical protein 
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diet item, but the industry offers extra 
work for excess labor on overpopulated 
islands. 

Deficiency in proteins and fats is the 
real diet problem of the Caribbean 
region. Jamaica and Trinidad, one of 
the Lesser Antilles, have made definite 
progress in obtaining fats from local 
resources by increased stress on process- 
ing coconuts. The other islands have 
made little headway, but should follow 
suit rapidly. Even Puerto Rico can 
offer no excuse for delay except priori- 
ties against processing machinery. 

As previously indicated, Cuba and 
the Dominican Republic have a most 
favorable outlook to supply proteins 
and fats from local beef and dairy herds. 
Size of islands, sparsity of population 
and availability of millions of acres of 
good tropical grasslands are encouraging 
factors. Jamaica shows less favorable 
progress but can probably replace meat 
and dairy imports from local sources 
by proper planning. Haiti's present 
demands for meat and dairy products 
are so small that in spite of a dense 
population, these requirements may be 
filled by proper government encourage- 
ment. Overpopulation discourages graz- 
ing industries in Puerto Rico. 

A replacement of present imports of 
food in the Greater Antilles will not 
assure real food self-sufficiency or one 
based upon decent living standards. 
Some say that a reversion to complete 
subsistence economy will provide this 
desirable food self-sufficiency. The 
writer doubts this and would substitute 
a hybrid scheme of major emphasis on 
diversified money crops with greater 
than present stress on subsistence food- 
stuffs. Probably this plan will work 
better than a complete’ subsistence 
economy; certainly it will if a more 
equitable distribution of money crop 
profits can be attained. 


It seems unlikely that a food self- 
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sufficiency for all Greater Antillean 
and other West Indies people com- 
parable to that existing in the United 
States mainland can be achieved in 
the next few decades if ever. In the first 
place the islands are all more densely 
populated than Continental United 
States. Puerto Rico has thirteen times 
the density, Haiti seven times, Jamaica 
six times, Cuba two and one-quarter 
times, and the Dominican Republic two 
times. Again, none of the islands 
possesses a comparable background for 
agriculture, mining, lumbering manu- 
facture, and commerce which contribute 
strong economic diversity in the United 
States. Furthermore, followers of the 
Huntington climatic theory may suggest 
that tropical climates lack the stimu- 
lating urge for peoples to strive seriously 
towards living standards attainable in 
the temperates. 

Following this theory further, one 
may say that the tropical temperatures 
discourage physical activity and lowered 
physical activity requires fewer food 
calories. On the other hand more 
minerals and vitamins characteristic 
of the so-called protective foods will 
be needed in order to combat the greater 
disease hazards in the tropics. 

On the whole it looks like the Greater 
Antillean food front will not be brought 
to a high standard of self-sufficiency 
without surmounting countless obstacles. 
These obstacles become much more 
difficult in war time than in peace time. 
Furthermore, they are more difficult 
because the Antilles are islands. As 
previously indicated islands are rela- 
tively small in size and limited in 
resources and are separated from the 
mainland storehouse by significant water 
distances. Fifty vears from now, when 
or if the air is the main ocean of travel, 
Greater Antillean island geography may 
not work against food self-sufficiency 


so seriously. 


AGRICULTURAL REGIONS OF AFRICA 


PART IV. REGIONAL DISTRIBUTION AND CHARACTER 
OF LAND USE 


Il. L. Shantz 


HE physical base is regarded 
as most important in determin- 
ing the type of agricultural 
production which can be developed in 
any area. Of the physical controls 
climate marks out the broad outline. 
Soils largely controlled in the broad 
belts by climate are locally modified 
by topography and by parent material. 
Vegetation like soils shows on the broad 
basis a correlation with climate and 
locally a close correlation with topo- 
graphic and soil differences, and _ soils 
are in turn affected by plant cover. 


Man 
the naturally or 


utilizes directly or indirectly 
artificially produced 
plant cover. At first he relied on native 
animals and plants. Now in modern 
agriculture, except for forage, timber, 


and wildlife production, plants and 
soils are modified to increase production 
and domestic animals and plants have 
largely replaced native forms. 

The natural plant cover is adjusted 
to the conditions of soil and climate. 
If properly interpreted, the natural 
cover indicates not only the climatic 
and weather conditions and soil condi- 
tions but also the effect of fire, and the 
which have 


biological impingements 


determined its appearance and com- 


position. The natural cover is a sum- 
mary of the conditions which control 
plant growth and is therefore the best 
guide to the potentiality of an area for 
crop production. Man does not always 
take advantage of this indicator. Still 
the basic potentiality would seem a 


better basis of classification than the 


actual use made of the area by man, 
Africa 


where so small a portion has come under 


especially in a continent like 


modern methods of crop production. 
Excellent crop land may be used only 
for grazing by cattle raisers or even 
by nomadic stockmen. 

Each crop has limits of climatic and 
soil conditions beyond which man can- 
not carry production unless he can 
actually sufficiently modify climate and 
soil to produce the necessary conditions. 
To work against nature rather than 
with it is rare among primitive peoples. 
It is more often seen among civilized 
races and an immense amount of waste 
is represented in abandoned projects. 
In other words, what some geographers 
call ‘“‘the simple faith in the determining 
influence of the natural environment” 
and which they say ‘‘has almost dis- 
appeared ”’ still persists among primitive 
peoples. ‘‘Social and economic factors”’ 
are important only within the compara- 
tively narrow limits of natural environ- 
ment within which plants can be grown 
field of 


ecology a contention has long raged as 


or animals reared. In _ the 
to whether climatic or edaphic factors 


were the more important. General 
studies dealing with the broad phases 
of plant distribution have always held 
climatic factors as more important and 
local studies have always held edaphic 
factors as more important. Certainly 
no time should have been lost in co6ér- 
dinating these views. In geography the 
physical basis exerts the broad general 


controls and the economic and social 
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the local controls. That does not mean 
that fishermen are not found in Green- 
land, Newfoundland, Florida, and Pata- 
gonia. It does mean, however, that 
Para rubber is grown in the tropics and 
Douglas-fir in the Northwest. 

In setting up agricultural regions in 
Africa several considerations are kept 
in mind. What is the area producing 
under natural conditions, i.e., before 
the land is reduced to agricultural land, 
what are the native peoples producing 
in the area for themselves and _ for 
European trade, what are Europeans 
producing, and what are the evident 
potentialities of the area for the produc- 
tion of raw organic materials useful to 
modern man? Some of the best crop- 
producing land is controlled by cattle- 
raising peoples and land is used for 
crops in places that would be valuable 
as grazing land. Still, on the whole, 
cattle and sheep use land not suitable 
for crops and generally crops are grown 
where cattle are shut out by climate and 
disease. 

The agricultural regions of Africa 
are based largely on the potentiality 
of soil and climate to produce those 
things which primitive and _ civilized 
man needs for his sustenance. Civilized 
man has demonstrated only on relatively 
small areas what these potentialities are. 
By extending these experiences over 
areas where the physical base is similar, 
we can predict with some certainty what 
the unoccupied areas will produce. 

As with rainfall (Figure 1), soils 
(Kigure 240), and vegetation (Figures 
104, 108, 112, 114, and 117), the agri- 
cultural regions can be roughly arranged 
concentrically around a point a little 
south and east of O latitude and O 
longitude. The highlands of East Africa 
break up the pattern in that part of the 
continent, the encroachment of the 
Sahara on the north and the high 
plateau land on the south accounts for 


(SEOGRAPHY 


the extension of the various belts much 
farther south of the equator than north 
of the equator. There is also a decided 
trend toward the south as one passes 
from the northwest to the northeast 
along any of these boundary lines 
amounting to almost a thousand miles 
north of the equator. In the south the 
belts are carried south thousands of 
miles farther than in the north due to 
the presence of the plateau. This, how- 
ever, brings about cool-weather crop 
conditions in the south and _ greatly 
extends the areas of cool-weather crop 
land. 

Sixteen agricultural regions are here 
considered : 


1. Tropical forest, oil palm, rubber, 
cacao, banana, rice, manioc, chicken, 
and goat Region 

2. Tropical fruits, root crops, vege- 
tables, maize, chicken, and goat 
Region 

3. Sugar cane, banana, and coconut 
Region 

4. Clove, coconut, and banana Region 

5. Livestock, cool-weather crops, and 
timber Region 

6. Subtropical fruits and vegetables, 
small grains, timber and livestock 
Region 

7. Date palm, fruits, vegetables, cereals, 
and cotton Region 

8. Manioc, millet, sorghum, maize, 

and livestock Region 

9. Sorghum, millet, maize, and _ live- 

stock Region 

10. Cattle and maize Region 

11. Cattle, sheep, and goat Region 

12. Goat, sheep, and cattle Region 

13. Goat, camel, and horse Region 

14. Desert 

15. Wildlife Region 

16. Mangrove bark and timber Region. 


Of the sixteen regions (Table X11), 
seven are exceptionally productive areas 
and are given a rank of 1. Of these, four 
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TABLE XII 
AGRICULTURAL REGIONS 
1 p proximate Per Cent of Principal 
Ne Vame trea in 1,000 Rank in Total Valural 
Square Mile Production lrea Veg. Type* 
1 Tropical forest, oil palm, rubber, cacao, banana, rice 
manioc, chicken, and goat Region 900 1 7.9 FF 
2 Tropical fruits, root crops, vegetables, maize, chicken, 
and goat Region 1,425 1 12.4 S 
3 Sugar cane, banana, and coconut Regior 111 1 0.8 s 
$ Clove, coconut, and banana Region 56 1 0.4 s 
5 Livestock, cool-weather crops, and timber Region $12 1 3.6 I 
6 Subtropical fruits and vegetables, small grains, timber, 
ind livestock Region 241 1 Zn D,C, p 
7 Date palm, fruits, vegetables, cereals, and cott 
Region 36 1 0.3 oO 
s Manioc, millet, sorghum, maize, and livestock Region 1,644 ) 14.5 D, s 
9 Sorghum, millet, maize, and livestock Region 1,300 2 ‘33 s, D 
10 Cattle and maize Region 124 | g,s 
11 Cattle, sheep, and goat Region 1,444 5 12.6 i 
12 Goat, sheep, and cattle Region 1,250 3 10.9 Dg 
13 Goat, camel, and horse Region 1,672 4 14.6 Db 
14 Desert 773 5 6.8 Dd 
15 Wild life Region 60 3 0.5 Ww 
16 Mangrove bark and timber Region 19 3 0.2 M 
11,461 100.0 
*These symbols are the same as those used on the vegetation map of Africa in Shantz and Marbut, “* Vegetation and 


Soils of Africa,” 


are essentially tropical or warm-weather 
(Nos. 1, 2, 3, and 4) 


three are capable of 


crop areas and 
producing cool- 
weather crops at least in winter and are 
productive throughout the year (Nos. 
5, 6, and 7). 

Another group of three, less produc- 
tive on an acre for acre basis but still 
occupying some of the most desirable 
land on the continent, produces chiefly 
livestock (Nos. 8, 9, and 10). 
production four 
limited to 


bark, and 


dependent on edaphic conditions (Nos. 


Low in 


are other divisions 


wildlife, timber and_tan- 


livestock, two of which are 
15 and 16) and two on climatic condi- 


tions (Nos. 11 and 12). <A great area 


of low productivity is given over to 
nomadic livestock, chiefly goats, camels, 
and horses (No. 13). The desert is 


least productive (No. 14). 

These could be combined also into a 
banana belt which would include regions 
of very different character such as Nos. 
ie 


would include Nos. 8 and 9, a manioc 


3, 4, and 5, a sorghum belt which 


belt Nos. 1, 2, 4, 5, and 8, a cattle belt 
Nos. 5, 9, 10, 11, and 12, and a sheep and 
goat belt which might include numbers 
6, 12, and 13. 


tions 


Various other combina- 


could be made. Cool-weather 
crops can be produced the year round 
in No. 5 and during winter in Nos. 3, 6, 
and 10, and in parts of No. 9. Warm- 
weather perennials can be produced in 


Nos. 1, 2. 


annuals in Nos. 1, 2, 


4, and 8, and warm-weather 
3. 4: 6; 1..8, ané 3 


Tropical forest, otl palm, rubber, cacao, 
banana, rice, manioc, chicken, and goat 
Region (1 on the maps). 

This region occupies central Africa. 
West of the East African Highlands, it 
of 


300 miles 


the continent north 
belt 


wide to the Guinea coast and then along 


extends across 


the equator in a about 


the coast in a more or less interrupted 


belt to Sierra Leone. South of the 
equator the band of equal width extends 
to the Guinea coast but the southern 


boundary turns north along the Kassai 
and west of Lake Leopold II to north 
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FIGURE 256. 
and maize region 
of the equator. It then swings south 
again to include most of the land as far 
south as the mouth of the Congo River. 
The northern Kast 
Congo is about a thousand miles farther 


boundary in the 


south and nearer the equator than the 
northern boundary in Liberia. There 


are also small areas in Uganda Tan- 


ganyika and along the east coast of 
Madagascar. The total area is about 
900,000 square miles or almost a third 
the size of the United States. 

The tropical rain forest which occupies 
most of this region is a forest with trees 
about 125 feet high but 
feet. The 


rather dense and 


ranging in 
places to 250 canopy 1s 
many storied, and 
undergrowth except in the wetter por- 
tions prevents a distant view. Lianas 
are relatively abundant and a great 
number of species make up the timber 
stand. In places the ground cover is 
sparse or almost lacking. 

The rainfall is from 60 to 160 inches 


for the greater area but is higher in 
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MANGROVE BARK AND TIMBER REGION 





The tropical products of the Guinea Coast extend inland to the manioc, sorghum, 


Liberia and reaches 400 inches in the 
Cameroons. There are no drought or 
cold rest periods. Asa rule the humidity 
is high and the temperature seldom 
rises to 100 degrees F. or falls to 55 
degrees F. There is little monthly o1 


daily variation in temperature and 


although rains are light at times this 
does not greatly decrease humidity. In 
other words, the northern dry season 
(December, January, and February) and 
the southern dry season (June, July, 
and August) are marked if at all in this 
area by a lessened precipitation but not 
by a cessation. Seldom does a week 
pass without rain, and usually it rains 
every other day. Under these circum- 
stances it is difficult to preserve any 
crop by drying and the natives need 
fresh food each day. 

The soils are reddish brown lateritic 
or laterite soils and alluvial or swamp 
soils. The heavy forests speak of the 
productive capacity of the soils, but 


native fields are usually enriched by 
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the addition of ashes and organic matter 
to the surface soils. These loams and 
lateritic soils when hydration of iron 
and alumina is extreme are poor in 
exchangeable calcium and in nitrogen, 
phosphorus and potash, and offer a rich 
field for improvement by proper hand- 
ling to increase soil fertility. 

The fauna is rich in birds, monkeys, 
and squirrels, which are confined mostly 
but not entirely to the tree tops, and 
on the floor of the forest the elephant, 
okapi, buffalo, warthog, and some of 
the antelopes provide a valuable resource 
of wildlife. 


many aquatic birds, the hippopotamus, 


The rivers produce fish, 


crocodiles, and fur-bearers. Of the 
animal population the elephant has 
contributed ivory for commerce, and 


also food for native peoples. 

This region is inhabited (Figure 241) 
by Bantus in the south and by Sudan 
Negroes in the the 


north, and by 


pygmies. The latter live entirely on 
the natural plant and animal products 
of the forest. The Bantus and Negroes 
are agriculturists (Figures 265 and 266). 

Natural production. This whole area 
produces naturally a tropical rain forest 
of great potential values and has been 


An 


resource of timber, more varied although 


only partially explored. immense 


more difficult to harvest than temperate 


forests, produces a much greater varia- 


tion in type of timber (Figure 264). 
Half of this forest land is in the Congo 
basin and amounts to about 416,000 
square miles. It continues unbroken 
across French Equatorial Africa, the 
Cameroons, and into Nigeria, covering 
an additional 295,000 square miles. 


Another area of about 


135,000 square 
Sierra 
Leone east to Nigeria. The total is about 
$46,000 


miles extends from the coast at 


square miles for central and 


West Africa and small areas in Uganda, 


Tanganyika and East Madagascar, bring- 
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ing the grand total to 900,000 square 
miles. 

In present and past production from 
this forest, the oil palm (Elaets guineen- 
sis), a native tree (Figure 58) found in 
banks 


openings, excels all other plants in the 


the forest, along river and in 


value of its products. The oil is of two 


quite distinct types. The pericarp, a 
thin covering, yields an orange-colored 
oil which is shipped to Europe in large 
The 


kernel contains a clear oil and 


containers for nut or 


refining. 
kernels 


are usually shipped to Europe when the 


oil is extracted. <A tree will produce 
about 40 pounds of fruit (Figure 268) 
twice a year, from which about 2 to 10 


pounds of pericarp oil and 3 to 6 pounds 


kernel oil can be removed. Kernel oil 
is also of three types: 


the 


one extracted by 


natives without heat, one ex- 


tracted from kernels by heat, and one 
extracted from the kernels exported to 
Kurope and America. The oil palm 


shows much variation and many varie- 
Most of the 
production is from natural growth or 


ties are recognized. 
from trees set in hit or miss fashion by 


the 


natives. Regular groves such as 


shown in Figure 194 produce only a 
small part of the total. So important 
is this native plant in this region that 
it leads as an export crop in at least 
the rain forest portion of the Belgian 
Congo, French Equatorial Africa, French 
(Cameroons, British Cameroons, Nigeria, 
Dahomey, 


Sierra and 


French Guinea, and is very important 


Liberia, Leone, 
in French Togo, British Togoland, and 


the addition to its 


Ivory Coast. In 
value as food and oil, it is used as build- 
ing material, and for fiber, it is tapped to 
produce palm wine, and the terminal 
portion is eaten as a vegetable. 

The present production, great as it 
is, is only a small fraction of the poten- 
tial production in this tropical belt. 


Native rubber is next in importance 
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CLOVE, COCONUT AND BANANA REGION 


12 GOAT, SHEEP AND CATTLE REGION 


FIGURE 257. 





and is a natural product of wild rubber 
plants (Figure 58). These are chiefly 
the tree Funtumia and the vines Landol- 
phia and Clitandra, all of which are 
native, the former limited to the dense 
forests. The value of the rubber varies 
greatly, depending upon foreign produc- 
tion and political intrigue. 

Funtumia is a very important native 
tree of the heavy forested region. It 
has also been transplanted in many 
places, especially by natives. Although 
it grows naturally in the dense forest, it 
is able also to grow in openings without 
shade. The Landolphia is a vine and 
produces much of the rubber collected 
by natives. Clitandra, also a vine, is 
Native rubber has 
and can be supplemented by plantations 
of the native Funtumia elastica or by 
plantings of Para rubber (J//evea brast- 
liensis). 


not so common. 


The latter has been planted 
extensively in Liberia by the Firestone 


1 TROPICAL FOREST, OIL PALM, RUBBER, CACAO, BANANA, RICE,MANIOC, CHICKEN AND GOAT REGION 
2 Ea TROPICAL FRUITS, ROOT CROPS, VEGE TABLES,MAIZE, CHICKEN AND GOAT REGION 


| LIVESTOCK,COOL-WEATHER CROPS AND TIMBER REGION 





6 MANIOC, MILLET, SORGHUM ,MAIZE AND LIVESTOCK REGION 
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West-central Africa is dominantly a region of pastoral grazing. 


Rubber Company 
263). 
in the Belgian Congo, French Equato- 
rial Africa, French Cameroons, Nigeria, 
Ivory Coast, and Liberia. 


(Figures 102 and 
Rubber ranks high as an export 


Production 
of native rubber is determined almost 
entirely by demand. 

Timber will ultimately be so impor- 
tant that much of this area should be left 
as a natural forest. Some of the better 


lighter woods are secondary species 
which come in first when the climax 
forest is cut down. With proper man- 
agement, a system of sustained produc- 
tion could be installed. The accessibility 
of the forests has led to lumbering near 
the ocean along the Guinea Coast. 
Forests in the back country have hardly 
been explored. Khaya (Khaya ivorensis, 
K. anthotheca, and K. grandifoliola and 
called African 


produces woods of 


many other species), 


mahogany, great 


value for timber, and also as veneer 
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The eastern portion of Equatorial Africa is dominantly tropical forest and crops; 


the western portion dominantly devoted to the grazing industry 


wood for furniture. It 
tered 


occurs as scat- 


trees throughout most of this 


forest region. Thus far the source has 
been confined mostly to the Ivory Coast, 
the Gold Coast, Nigeria, the Cameroons, 
and the French Gabon. Another wood 
used in the same way and partly as a 
substitute for khaya is sapele (/ntan- 
drophragma cylindricum, EF. 
FE. utile, E. candollet, FE. 


others). These woods are excellent and 


angolensis, 
excelsum and 


if sold under a distinctive name would 
be recognized as of value possibly 
superior in some cases to true mahog- 
any. They are shipped from the coastal 
region but are distributed much more 
widely, three species being prominent 
in Uganda. 

Guarea (Guarea cedrata, G. thompsont) 
also extends throughout the area and 


produces a valuable mahogany-like tim- 


Okoume 
the 


ber. 


(Aucoumea_ klaineana) 


from Gabon (French 


Equatorial 
Africa) has been extensively exported. 
It is 


somewhat lighter than most of 


the other woods in both color and 
weight and is also softer. Niangon 
(Tarrietia utilis), makore (\Jimusops 


heckeli), and Uganda crabwood (Carapa 


grandiflora) 


have also been confused 


with mahogany. This merely serves to 
illustrate in a very inadequate way a 
few of the trees which are so valuable 
that they have been likened to mahogany. 

The ebony group would be much the 
same. Many of the persimmon trees 
(Diospyros) grow in the tropical rain 
forests. True ebony is an Asiatic tree 
but Gabon ebony (D. dendo) and West 
African ebony (D. crassiflora and D. 
piscatoria) are woods having properties 


and uses similar to the Asiatic ebony. 
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iroko 


(Chlorophora excelsa), important in the 


An outstanding tree is the 


heavy forests and in the savanna, with 
The 
wood is durable, strong, finishes well, 
and is attractive in appearance. Makore 
(Mimusops heckelt) and Lovoa (Lovoa 


a straight trunk 50 to 80 feet long. 


browni, L. klaineana), the so-called 
walnuts, and muyati (Wilbraedtodendron 
excelsum), a hard brown durable wood, 
Patternwood 


light, 


are all cabinet woods. 


(Alstonia congensis), a readily 


workable wood is as hard and nearly 
as strong as Scotch pine, afara (7er- 
minalia superba) and frameri (7°. ivoren- 
sis), ayo (lloloptelea grandis), avodire 
(Turraeanthus africana), abura (Mzitra- 
gyna stipulosa), ekhimi ( Piptadenta afri- 


cana), padauk (Pterocarpus soyauxt), 
osol (Symphonia gabonensis), ordeal tree 
(Erythroxphloem guineense), Albizzia 
(Albizzia coriaria and A. 
a walnut-like wood and _ the 


similar to iroko a 


sygia, the first 
second 
bodi (Pynaertia occt- 
dentalis), obeche (7 riplociton scleroxylon) 
and muhimbi (Cynometra alexandri) are 
all important, some of them especially 
for construction. Obeche for example is 
somewhat like tulip poplar.  Ekki 
(Lophira procera), sometimes very abun- 
dant, produces a hard red-brown oak-like 
timber as strong as teak and durable. It 
There 
are a great variety of mahogany-like, 
ebony-like, walnut-like, cedar-like, oak- 
Woods 
of the lighter type are such as /usanga 
smithi and the mululu (Chrysophyllum 
sp.), (Celtis soyauxt and 
other species), and Ceiba (Cetba pen- 
tandra). 


is valuable for piles and timbers. 


like timber trees in this forest. 


hackberries 


Besides these timber trees 


there are also many valuable woods 


and timbers not yet known to the 
European trade, and probably many 
species not yet described. 

The mass of forest produced, and 
the variety (there often being a hundred 


or more species growing together), the 
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fact that it has come into balance with 
the environment, and that seedings of 
the larger forest trees reproduce on the 
forest floor, marks this forest as distinct 
ecologically from northern forests where 
often equal aged trees of a single species 
constitute much of the stand, and one 
requiring a modified type of manage- 
ment if it is to be maintained in a 
pre ductive state. 

Another natural product is the coco- 
nut, and copra, the dried flesh of the 
coconut is) an 


important article of 


export. It is important all along the 
coast from Sierra Leone to and including 
the Congo. It also extends beyond the 


zone marked by this tropical forest. 
Valuable as an export, it is likewise 
used locally for drink, food, clothing, 
and _ shelter. 


timber for 


The trunks are used as 
thatch is 
produced from the leaves, and it fur- 


house building, 
nishes rope or cables, mats, and mate- 
rials for many uses. In the region in 
which it grows probably no plant 
approaches the coconut in the variety 
of its uses. 

Cola nuts are produced by the various 
species of Cola (C. vera, C. acuminata). 
Wild Cola trees and planted trees yield 
a large crop of nuts, many of which 
are consumed locally, 
exported inland to the desert country 
and much of the product is dried and 


exported. In 


quantities are 


used in 
It is 
chewed as is Betel nut in Asia, is said 


America it is 
Coca-cola, a non-alcoholic drink. 


to allay hunger and thirst and increase 
the taste of water and foods. 
Another important native plant is 


coffee of which several species are 


natives of this forest. Liberian coffee 
(Coffea Robusta 
(Coffea Sierra Leone 
coffee (Coffea stenophylla) are both wild 
and cultivated. 


liberica) and coffee 


robusta), and a 
These and_= several 
other species grow naturally in this 


forest area. The export of coffee is 


im 
Ca 
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pr 
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chiefly in the 


important 


Congo, the 
Cameroons, and the Ivory Coast, but 
it can be grown throughout the whole 
area. 

Raffa fiber is an important natural 
product. In the trade it is usually 
referred to as piassava fiber which it 
The 


and 


closely resembles. 


(Raphia other 


species, Figure 202) grows mostly along 


large palm 


vinifera several 


streams and in swampy ground. 





‘ 


w 


r. 
aaa 


J 


u 


9 f za SORGHUM,MILLET, MAIZE AND LIVESTOCK REGION 


- 





CATTLE SHEEP AND GOAT REGION 


IS|Ww | WILDLIFE REGION 
= won 


FIGURE 259, 
primarily to the cattle industry. 
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epidermis and from the lower epidermis. 
The lower is yellow, the upper more 
glossy, which is the raffia of commerce. 
The raffia of 
as important in the 


commerce is mentioned 
commerce of 
Nigeria, Sierra Leone, and most of the 
other West African the 
natives it serves many purposes. The 


petioles are long, light and strong, and 


colonies. To 


serve as poles and also as_ building 


The 


and often for the production of bags 


material. fiber is used for mats 
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FIGURE 260.—Except for extensive tracts of desert and north coastal subtropical fruits and vege- 





tables, the northwestern part of Africa is almost entirely devoted to the cattle industry 


to be used for exporting palm oil 
kernels. The nerves of the leaflets are 
supple and tough and are used for 
shades, for awnings, for baskets and 
for many other purposes. Throughout 
the Congo beautiful woven mats, soft 
and delicate, are of raffia and the fiber 
is extensively used in basket making. 

The palm is edible as ‘‘a cabbage” 
but it is slow growing and this use kills 
the tree. It is also tapped either on 
the stem or at the base of the large 
inflorescence to produce palm wine. 
This is a_ wasteful process since it 
damages the tree. The inflorescence 
is six to twelve feet long and_ bears 
two to three hundred pounds of fruits. 
The pericarp is eaten and also produces 
an edible oil. 


The use of raffia is great in horticul- 


ture and agriculture. It is used in 
grafting and in tying up plants either 
in the open or in greenhouses and in 
vineyards. The nerves of the leaflets 
when steeped and beaten out are supple 
and tough, sometimes referred to as 
vegetable whalebone. They are used 
in our large street sweepers and_ for 
similar purposes. If desirable, the 
production of raffha could be greatly 
increased. Its value could probably 
be greatly enhanced by a more thorough 
utilization of the many valuable products 
which come from this plant. 

The banana furnishes fiber and wrap- 
ping materials. Where we use bags and 
wrapping paper the native uses banana 
fiber or banana leaves. In the markets, 
flour, butter, salt, beans, and similar 
articles are wrapped in banana leaves 
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The fiber is used for 
Half of a banana leaf 
often forms a skirt for native women. 


or leaf blades. 
many purposes. 


Fiber plants are especially useful to 
Many of 
those who do 
often make it of bark cloth. This is 
made by pounding the bark of trees 
(Ficus, 


the native peoples. them 


wear no clothing, but 


until a_ thin 
This is often 


Adansonia, etc.) 
fibrous cloth is secured. 
stained to increase the beauty of the 
fiber. Rattan, abundant in the forests, 


furnishes fiber for building purposes, 
and swagger sticks or canes carried by 
many of the natives probably partially 
in imitation of the Europeans. Fiber 
from the bark of trees, and from native 
Hibiscus, Honckenya, Triumfetta, Dom- 
beya, Sterculia, Urena, ete., are used 
for many purposes such as cordage and 
for matting and building materials. 
Copal is the resin of certain tropical 
both as 
collected from the trees and in places as 


trees. It occurs fresh resin 
fossil resin deposited many years before 
on the ground from trees which may 
have disappeared from the landscape. 
Trees which produce copal are relatively 
abundant, and belong to different genera 
(Copatfera, This 
resin can be collected by wounding the 


Cyanothyrsus, ete.). 


tree and collecting the exudated material 
when dried or partly dried. It 
important 


is an 
article of export from the 
region and ranks as an export product 
from the Belgian Congo. 

Food crops.—The human population 


of this forested area is rather high 
when one considers the relatively small 
amount of land that has been cleared 
for crop production. In practically all 
of this area food for local consumption 
is locally produced. It is interesting in 
this connection to consider that almost 
any vegetable crop which can be grown 
anywhere can be grown in this area. 
In other words, sweet potatoes, ground- 
nuts, sorghums 


cabbage, millets, and 


Still 


characteristic of this area. 


are grown here. they are not 

The plantain (\/usa paradisica) and 
the banana (\/usa sapientum) are among 
the most important food crops of this 
region and are a part of almost every 
plantation. Many different varieties 
are grown, ranging from the small milk 
banana with its soft delicate peel and 
delicious flesh and fruit 


inches long to the large fruits and to 


about three 
the plantains which are sometimes a 
foot and a half in length. The plantain 
is starchy and used usually as a veg- 
etable. There are about ninety species 
of banana described by botanists, and 
several hundred horticultural varieties. 


Some of the bananas are so 


native 
filled with seed that there is no edible 


pulp. banana 


Under cultivation the 
requires longer to mature than does 
manioc and is usually planted with the 
latter and a 


crop of rice and maize 


grown on the same land. The banana 
ultimately crowds out the other crops. 
The 
eaten fresh but generally are baked or 
steamed to produce a food resembling 


fruits of banana are sometimes 


boiled sweet potato. 
While now of use only locally the 
banana may ultimately be exported and 
a great variety of nourishing foods be 
prepared from it. It is not only the 
source of food but is also used to produce 
an intoxicating drink. The fruits are 
over-ripened in a pit and then macerated 
and the juice fermented to form a beer. 
Or it may be mixed with sorghum which 
has been sprouted, dried, and ground 
and the whole fermented, or in addition 
the fermented liquor may be distilled 
to form a drink not only strong in 
alcohol but in banana oil as well. 
Manioc (cassava) (.anthot esculenta) 
important food 


established, and it is easily produced 


is an crop. Once 


by cuttings, it is an assured crop for 


several years. Besides the sweet manioc 
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which can be eaten without treatment 
there is also a bitter manioc, not botan- 
ically distinct, which must be soaked 
or fermented to clear it of the poison 
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Sometimes after being dried it is pounded 
into a flour. This is the form usually 
exported. This flour is boiled to make 


a pasty loaf which in many places is 





before it is eaten. As a rule, manioc an important native food. The leaves 
is eaten either fresh, boiled, or baked. are also cooked as greens. 
It is sometimes peeled, soaked for two Maize is grown almost everywhere 


or three days in a pot of water, dried in and is consumed locally either as green 


the sun, and then boiled and eaten. food or as a meal. Moisture conditions 
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are not favorable for the storage or 


export of the grain. 

In the upper Congo, manioc is planted 
with bananas, rice, and maize. Rice and 
maize are harvested and_ replanted 
several times in a year until the increas- 


ing manioc crop shuts out the annual 


crop. It is then harvested as needed 
and the banana gradually takes its 
place. The banana crop, when finally 


harvested, gives way to an early forest 


succession. These four crops: rice, 


maize, manioc, and banana are. all 


important food crops. To these should 
be added sweet potatoes, cucurbits of 
many kinds, pennisetum, eleusine, and 
sorghum. Oils are secured from the oil 
palm and from other forest trees, and 
from sesame (Sesamum indicum) which 
is more common in a drier belt. 
Groundnuts and Voandzeia (V. sub- 


lerranea) are important oil and food 


plants. Beans, yams (Dioscorea), colo- 


casia, tomatoes, eggplant, Capsicum, 
and many other vegetables are grown as 
food plants. Among the fruits, banana 
but 


apple, custard apple, soursop, avocado, 


is most important papaya, pine- 


bread fruit, guava, mango, citron, 


oranges, and other citrus fruits are 


grown for local consumption. Sugar 
cane is grown and chewed almost every- 
where. Tobacco is grown usually in 
small patches for local use. 

Rice is of prime importance in many 
places and is a dependable crop through- 
out. In the eastern part of Madagascar 


it is often grown more extensively 
than any other crop by the Malaysian 
the Congo 
The heads of 
rice are stripped and the ears of maize 


are pulled off, leaving the stalks and 


peoples of that island. In 


it is grown with maize. 


straw to pass back into the surface soil 
as fertilizer. 


A large number of crops are grown 


on the same piece of land and at the 


same time. Mixed cultures are the 
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rule, 
with 


Sweet potatoes are grown often 
and 
valuable as food for man while the tops 
feed. 


Colocasia is 


maizes and manioc, 


are 


are collected for Along 


goat 


streams and in wet land 


extensively grown, producing an edible 


like a 


Yams of 


corm potato. many 
species are grown. The vines of the 
vams (Dioscoria), unlike those of the 


sweet potato (Jpomoea batatas), climb 
over trees and other plants. 
Livestock. 


ited to chickens, ducks, pigs, goats, and 


Domestic animals are lim- 


dogs with occasionally a few zebu cattle 
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FIGURE 262 The sharp contrast between 
the eastern coastal belt of Madagascar and the 
interior and western coast 1S conspicuously 
revealed in the map of land utilization. 
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and fat-tailed sheep. Cattle total about 
630,000 and goats and sheep 1,366,000. 
There are about 900,000 animal units, 
or an average of one per square mile 
This 
whole area lies in the tsetse fly belt 
(Figures 122 and 123). 

Crops for export. 


grown for export are cacao, oil palm, 


of the total area of the region. 


The principal crops 


coffee, Para and funtumia rubber, coco- 
nut, manioc, vanilla, ginger, and sugar 
cane. From the forests cola, rubber, 
raffia, and timber are exported. 
Cacao (Theobroma cacao), the sci- 
‘the 
introduced 


Gold Coast about 1878. 


entific name meaning food of 


the Gods’ was into the 
It spread as a 
native owned industry and soon took 
first place as an export crop. It is a 
strictly tropical crop, probably orig- 
inated in the tropical rain forests of 
South America. Therefore, it finds in 
the African tropical rain forest condi- 


Mean 


tions favorable to its growth. 


FIGURE 263. 
with a native tapping one of the trees. 
of large areas planted in Liberia. 
the Firestone Tire and Rubber Company.) 


A plantation of Hevea rubber 
Typical 
(Courtesy of 
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about 80 
with little rise or fall below 


temperature conditions are 
degrees F. 
that mean. It is also sensitive to wind. 
It is therefore usually protected by a 
nurse crop. Plenty of rain and rela- 
tively high humidity are required. Its 
growth, because of the physiological 
requirements of the plant, is limited to 
the wet, humid, warm region near the 
equator. 


In Table V_ the 


amounted to 


export of cacao 

$150,000,000 a 
year, or about three times the value of 
the export of palm oil. 


nearly 


It is produced 
chiefly in Nigeria and the Gold Coast. 
It ranks high as an export crop from 
Ivory 


Coast, french 


Cameroons, French Togo, British Togo, 


Fernando Po, 


British Cameroons, French Equatorial 
Africa, Sierra Leone, and is cultivated 
in many other places. The value of the 
export varies from year to year and is 
affected by both local conditions and 
world market. 

The oil palm discussed under natural 
production is grown extensively as a 
crop (Figure 194) and can be produced 
throughout the whole region. It leads 
as an export or is important in prac- 
It is 
distributed naturally along the rivers 


tically every colony in the region. 


and streams and is set out in irregular 
plantings on much of the better alluvial 
lands. While it is an important local 
food much of the oil is exported. 

Coffee (Coffea liberica, 


C. stenophylla) is an important 


robusta, C. 
crop. 
Although the tree is native, it is only 
when properly planted and_ protected 
that it becomes productive. Equatorial 
Africa, the French Cameroons, and the 
Belgian Congo produce most of the 
more tropical coffee and it can be grown 
throughout the whole region. 

Para rubber is being most extensively 
grown in Liberia where large plantations 
are coming into bearing (Figure 263). 
It has also been planted widely through- 


ou 
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th 
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out the region. Except for Liberia, the 
most extensive plantings are in Nigeria, 
the krench Cameroons, and the Belgian 
Congo. 

Native funtumia is also extensively 
grown and is a promising crop. Vine 
rubber is not cultivated. 

Along the coast, coconut exported 
chiefly as copra is a most important 
export crop. Within this region it is 
especially important in Togoland and 
the Gold Coast, but is important for 
local use and to some extent for export 
all along the coast. 

Manioc is especially important in the 
Belgian Congo and Madagascar, but 
is produced in Nigeria, Dahomey, Ivory 
Coast, Liberia, and other parts of this 
region. It is usually exported as flour 
and is used extensively as food for 
Bantu peoples. As a source of starch, it 
has many uses. could 
become a very important export crop. 

Vanilla, produced chiefly from the 
orchid, 


Undoubtedly it 


Vanilla planifolia, which is a 
native of Mexico, is grown throughout 
It is grown in the French 
Cameroons, French Equatorial Africa, 


the region. 


the central Congo, and more extensively 
in Madagascar where a fourth of the 
world supply is produced. Of the 46 
species of vanilla, 11 are African species. 
Probably vanilla could become an im- 
portant export crop from much of the 
region. 

Ginger (Zingiber officinale) grows well 
in this region but has been best devel- 
oped in Sierra Leone where it ranks 
high as an export crop. It produces a 
Heshy rhizome in about a year and is 
easily produced by natives. The export 
ranges from about $250,000 to $500,000 
a year, and at times exceeds the value 
of palm oil. Over the area as a whole 
it is not widely produced. 

Sugar cane on the rich alluvial bottom 
lands could become an important crop, 


partly because of the ease of marketing 
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FIGURE 264 
remain in this region 
universally used by natives in producing timber 


Great resources in timber 


This method is almost 


for market. Liberia. (Courtesy of Firestone 
Tire and Rubber Company 


the finished product. It is used exten- 
sively as a local food crop. 

This by no means exhausts the list 
of cultivated plants exported. Fruits 
are not especially important but might 
easily become so. Limes are grown for 
local use and for the juice. Papaya, 
annona, agave, banana, and many other 
tropical fruits do well. Here can also 
be grown sesame and other oil plants, 
fiber plants of many sorts, and spices 
and medicinal plants. 

Important export crops already dis- 
cussed as natural products are cola, 
rubber, raffia, oil palm, and timber. 

The amount of land under cultivation 
in this region is estimated at 6,660,000 
acres, or less than 1.2 per cent of the 
total area. European crops amount to 
only about half a million acres and the 
native and European cultivated land 
probably totals about five million acres 
or about one per cent of the total 
acreage. Probably more land is devoted 
to manioc than any other crop. Rice 
is next if Madagascar is considered, and 
banana and plantain are next. 

Crop potentialities—First of all the 
natural products: timber, palm oil, cola, 
rafha and native oil trees are important, 
and the future production should not be 
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jeopardized by replacement with exotic 
crops. <A resource of wild life from 
which ivory is the principal export 
should be conserved and utilized. 

The potentialities for cultivated crops 
are very great. Here can be grown 
banana, manioc, rice, maize, colocasia, 





FIGURE 265.—Native huts are in process of 
construction, and a native road through the 
rain forest. Kindu, Belgian Congo. 


sweet potatoes, yams, beans, peas, 
cowpea, groundnuts, voandzeia, peppers, 
eggplant, okra, pumpkins, squash, 
gourds, cucumbers, tomatoes, sorghum, 
eleusine, pennisetum, sesame, tobacco, 
Irish potatoes, cabbage, sugar cane, 
indigo, vanilla, ginger, chillees, castor 
bean, coffee, Para and funtumia rubber, 
oil palm, cola, pineapples, papaya, 
oranges, citron, limes, guava, soursop, 
breadfruit, mango, sweetsop, vanilla, 
coffee, coconuts, and many native fiber 
plants such as raffia, rattan, Hibiscus, 
Honckenya, Triumfetta, Dombeya, 
Sterculia and Urena, and a large number 
of native oil and copal trees. Except 
for the tropical highlands, ‘The live- 
stock, cool-weather crops and timber 
region,’ no other area shows so great 
a variety of products. This region also 
offers the greatest possibilities of devel- 
opment and its resources are less well 
known than those of any other part 
of the world. Great riches of plant 
products await discovery and utilization. 

Kindu.—A view of a single location 
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may not be out of place here. WKindu, 
Belgian Congo, in the later part of 
January 1920, is a beautiful little river 
port. The Congo here is about 3,000 
yards wide and is sluggish. Across 
the river the forest rises high above 
the low river bank (Figure 101). The 
light-colored trunks of the great forest 
trees are plainly visible. The _ hills 
behind the village form an uneven 
skyline made up of oil palm, soursop, 
breadfruit, mangoes (not in fruit), and 
the great forest trees. Where not 
forested, the red soil is grass covered. 
Buildings are either of cement, brick, or 
of palms and rattan with grass-thatched 
roofs. The railroad company provides 
a good brick house for travelers. Back 
of the village are rice fields, also semi- 
clearings of rice, maize, manioc, and 
bananas (Figure 16). A village garden 
shows bananas, maize, manioc, okra, 
papayas, sweet potatoes, peppers, toma- 
toes, colocasia, beans, pumpkin, squash, 
cucumbers, tobacco, and many other 
plants. There are a few cattle, large- 
horned (Figure 223), each usually 
accompanied by one or several egrets. 
There are also a few fat-tailed sheep, 
goats, chickens, and dogs. The houses 
here are square (Figure 265) and the 
dress of the people incongruous. Men 
and women wear cast-off European 
clothing, or a narrow string around the 
waist supporting a very narrow breech 
cloth, the ends of which hang free above 
the string in the back. Some are nude 
and there is every possible intermediate 
type. A dress vest often is the only 
garment. <A single sheet of ‘‘Amer- 
icana’’ wrapped around under the arms 
is used by many of the women (Figure 
269). Bark cloth may take the place 
of the calico. The market place on 
Sunday is attended by hundreds of 
natives. Many come by boat on the 
rivers, usually two women to a _ boat. 
Here mostly food products are sold, 
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such as bananas, breadfruit, soursop, 
rice, Maize, manioc, squash, pumpkin, 
sesame, eggplants, tomatoes, potatoes, 
yams, sweet potatoes, tobacco, cabbage, 


okra, 


nuts, voandzeia, cowpeas, fiber of rattan, 


sugar cane, capsicum, ground- 
other 
Beautiful 


natural color or 


urena, triumfetta, rafha, and 


products in mats and baskets. 
rafha mats either in 
dyed and also mats of palm and rattan, 
are for sale. 

Singing always accompanies any 
work or group action, a solo theme 
much varied and followed by a rather 
chorus. Our 


set and oft repeated 


small boat boys, entirely nude, sing 


continuously. A large dug-out canoe 


with many natives and flying the Bel- 
gian flag was paddled down the river 
to a boat 


rousing song early in the 


morning. The temperature ranges from 


79 to 84 degrees F. during the day and 


night, and it seldom gets warmer. Our 
food consists of eggs, ‘‘mai”’ and 
chicken ‘“‘kuku,’’ the latter usually 


cooked in the pericarp oil of the oil 
palm which gives the meat the color of 
orange peel. To these are added boiled 
pumpkin, cabbage, fried banana, and 
plantain, and roast or boiled ground- 
nuts, voandzeia and maize on the cob. 


At dusk 


twilight, the 


which comes on. without 


rhythm of singing and 
dancing and drum beating fill the air. 
The natural grace and dignity of the 
less sophisticated is impressive. 

Any transaction is supposed to be 
accompanied with a gift, ‘“‘matabish,”’ 
similar to the ‘“‘lagniappe’’ of Louisiana. 
If you buy a mat from a native he wants 
a matabish in addition to his pay, and 
if you bind up a sore leg for him he 
likewise wants a matabish. You can 
buy a mat for two franes and another 
for two francs but if you wish to buy 
five at once they will cost you much 


more than ten francs. The more items 


you buy at one time the higher the rate 
for each article. 

A balmy night, insects not trouble- 
some, and the distant drumbeats with 
singing and dancing in the village and 
the distant sound of drums across the 
river provide a truly tropical romantic 
setting. 
lropical fruits, root crops, vegetables, 
maize, chicken and goat Region (2 on 
the maps). 

This 


southern 


area occupies much of the 


Belgian Congo, a part of 
northern Angola, central Uganda, south- 
ern Anglo-Egyptian Sudan, the northern 
part of the Belgian Congo, and the 
central and the southern parts of French 
Equatorial Africa. It extends 


much of the 


west 
occupying Cameroons, 


central Nigeria, a large part of Dahomey, 





FIGURE 2066. 
forest made mostly of banana and afromomum 


Native huts in the tropical rain 


Note the 
Between 


leaves give protection from rain. 
crockery, baskets, and _ bananas. 
Malele and Kindu, Belgian Congo 


Gold Coast, Ashanti and 


Northern Territory, the Ivory Coast, 


Togo, the 
Sierra Portu- 
Gambia. It 
occupies the southern part of Senegal, 
the inner part of Liberia, the southern 
part of the French Sudan and of the 
Upper Volta. 


Leone, French Guinea, 


guese Guinea, and also 


This is a huge area totaling about 
1,425,000 square miles or an area nearly 
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half as large as the United States. It 


lies next to the tropical rain forest 
and is characterized by high grass with 
through 
either singly or in clumps to form a 


The 


usually not tall and often form mere 


trees and palms scattered 


high grass savanna. trees are 


mounds of vegetation above the level 
The 


sometimes 


of the grass tops (Figure 110). 
rank and tall, 
6 to 10 or 15 feet high. 
form a turf, and the land where the 


grasses are 


They do not 


grasses have been burned at or near 
the end of the drought period looks like 
a sorghum stubble field. It is difficult 
to travel through this type of country 
except after fires or where paths have 
(Figure 265). A herd of 
elephants will tramp down the grass 
Paths 
to be opened about every five days in 


been made 


to form a mat carpet. have 
places to keep them open for travel. 


This savanna forms a nearly con- 
tinuous border around the tropical rain 
forest and the conditions of climate are 
similar to those in the forest. A sharp 
next to the forest 
(Figure 111) but on the opposite or 


outer side the 


ecotone is formed 


transition to the tall 
grass savanna is almost imperceptible. 

Rainfall ranges from 35 to 60 inches 
and may be as high as 75 inches in 
places. North of the equator the dry 
season is usually from November to 


February, and during December to 


February the harmattan from the north- 


east carries clouds of dust from the 
Sahara down over the northern portion 
of this region. South of the equator 
a dry season during May to August is 
not accompanied by dust storms. 
Temperatures are not extreme but 
range from about 46 to 107 degrees F. 
There is, therefore, a greater range 
forest belt but 


the difference probably has little phys- 


than in the tropical 


significance. 


light and 


iological The protection 


from from wind probably 
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accounts for the better growth = of 
certain species in the forest belt. 

The soils in this region range from 
lateritic 


red loams through loams to 


laterites. There are also large areas 
of alluvial soils and swamp lands which 
are black or grey and are relatively 
more productive. likely 
to be marked by the absence of a rank 


Laterites are 


growth of grasses and the growth of 


larger trees. Throughout the 


the soils are likely to respond to the 


region 


additions of lime, potash, and phos- 
phorus. Usually cultivated land is 
enriched by the ashes of the burned 
grasses or trees which are cleared away 
before the soil can be cultivated. 

Under land 
is not suited to produce large herds 


natural conditions this 


of herbivorous However, ele- 
phant, buffalo, rhinoceros, water buck, 
impala, reedbuck, hartebeests, duikers, 
and many other animals find this a 
habitat. 


game. 


favorable Along the many 
rivers hippopotamus, otter, and_ fish 
are important. Ivory has been an 
export product from this region. 

The region are of 


necessity agriculturists. In the south 


natives of this 


they are Bantu peoples, in the north 


and west Sudanese Negroes, in the 
northeast Nilotic Negroes and in Uganda 
in the east Cattle 


raising tribes are shut out of this area 


Bantu peoples. 
by unfavorable climate, vegetation, and 
by tsetse fly. Only along the drier 
northern edge are cattle produced at 
all. When cattle are seen they are of 
the large-horned and Zebu type. 
Natural production._-Although the 
area is for the most part covered with 
grasses, the timber and fruit and oil 
trees are of great importance. In the 
more humid portions oil palm is an 
plant. In many places it 


lines the rivers (Figure 267) and_ pro- 


important 


duces much of the food and materials 


for export. It is also planted in this 


res 
thi 
ex 
fre 
ru 
tre 
wl 
an 
fo 


Va 


lik 


B 
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region (Figure 194) and can be grown 
throughout, although it did not naturally 
extend over the Rubber 
from this region is chiefly root and vine 


whole area. 


rubber and chiefly from Landolphia. 
Probably most important as a lumber 
tree is the lroko (Chlorophora excelsa) 
which grows in the savanna (Figure 168) 
and also throughout the tropical rain 
forest. In this grassland it is especially 
valuable not only for construction but 
for furniture and other and is 


uses 


likened to teak in quality of timber. 
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as cutch (A. campylacantha) and 
setberiana), makaky (Tra- 
chilia emetica), and muralike (7. prieu- 


riana) are valuable woods. 


muwawa (A. 


African 
mahogany are prominent in the high- 


Two khayas often called 


and other 


grandtfoltola 


savanna in Uganda 
Africa (Khaya 


and AK. senegalensis). 


grass 
parts of 
Both are superior 

cabinet woods. 
(Ricinodendron 


finishing woods and 


M usodo africanum) is 


a valuable fruit and nut tree which 


produces an extremely light wood with 





FIGURE 267 
Belgian Congo. 


Oil palms along the bank of the 


Other lumber producing 
ekki (Lophira procera); African ebony 


(Dalbergia melanoxylon) ; elecherai (Cros- 


trees are 


sopteryx febrifuga); and opepe (Sarco- 
cephelus esculentus), used both for timber 
and as a food, especially in times of 
famine; black plum (Vitex cuneata), an 
excellent soft wood, easy to work, has 
some resemblance to teak and the fruit 
is also edible. Jaman (Sysygium 
guineense) produces a hard, strong, easily 
workable wood. The tree also produces 
edible fruit. Etekwa (Albizsia coriaria) 
is an excellent furniture wood re- 
sembling lebbek, and flat crown (A/lbiss1a 
gummifera) and other species also pro- 
ducing useful timbers. Shittim wood 
(Acacia sevyal) produces a timber easy 


to work. Several species of Acacia such 


'8=z 


* Lualaba River in the savanna country of Uionga, 


a specific gravity equal to 0.17. It is 
useful for light 
other 


boxes, patterns, and 


purposes. It is widely 
West African ebony (Dio- 
spyros mespiliformis) yields an ebony- 


like wood. 


many 
distributed. 


It also produces an edible 
persimmon. Aligna (Afzelia africana) 
produces an especially valuable timber 
for construction, furniture, or interior 
decoration. Nsambya (Markhamia 
platycalyx) is valuable for construction 
and making native furniture and tools. 
Toman (Pseudocedrela kotschyi), some- 


called 


vields a mahogany-like wood but harder. 


times hard cedar mahogany, 
It is used by the natives for drums, 
mortars, and canoes. Abura (\Vitragyna 
stipulosa) has a light easily workable 


wood used for light construction, and is 
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FIGURE 268. 
Elaeis guineensis does not protrude beyond the 
base of the leaves. Kongola, Belgian Congo. 


employed for many purposes such as 
canoes, paddles, and drums. There are 
many fruit trees in this savanna. The 
morula (Sclerocarya caffra, S. birroea 
and several species) produces an edible 
fruit and the nut furnishes a valuable 
oil. The custard apples (Annona chrys- 
ophylla and several species) are edible 
and several of the six native species are 
cultivated. The kaffir orange (Strychnos 
spinosa and about 100 other species) is 
a tree 10 to 30 feet high which produces 
a fruit about the size and color of a 
grapefruit, with a hard woody cover. 
It is filled with a yellow-brown acid, 
edible pulp, and flat round poisonous 
seeds. The tamarind (7amarindus in- 
dica), a savanna tree producing in the 
pods a pulp which is edible and is used 
extensively in making an _ ascidulous 
drink and for making jam or chutney. 
The wild plum (Ximenia americana) 
produces an edible oblong fruit and also 
an oilnut. The Borassus palm (Borassus 
aethiopum) not only produces a valuable 
wood but the fruit has three hard-coated 
edible seeds surrounded by edible fibrous 
pulp of which the natives are very fond. 
It is likewise a favorite food of the 
elephant and they are regarded as an 
important factor in the distribution of 


Fruit cluster of the oil palm. 
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the seeds. The jujube (Ziziphus mauri- 
tiana and other species) produces an 
edible fruit and wood of value. Grey 
plum (Parinarium excelsa and other 
species) produces a fruit with a flavor 
like avocado. The wood is also strong 
and durable and well-suited for con- 
struction work. The wild mango 
(Irvingia gabonensis) not only produces 
a hard, heavy, durable timber but a 
fruit similar to the mango but inferior 
in quality. The seed is also edible and 
“dika nut” or 
While this tree 
is found in the heavy forests it extends 


it is known as the 


wg raboon chocolate.” 


out into this region. The fruits are 
prized by natives and are choice foods 
of the duiker. By far the most impor- 
tant oil tree is shea butter or karite 
(Butyvrospermum parkit). It extends 
across from French Guinea to the Nile 
and is partly in this zone and partly in 
the manioc, millet belt. The tree forms 
clumps in the savanna usually on drier 
lateritic slopes and grows 20 to 40 feet 
high. The green fruit is about two 
inches long and contains one to three 
seeds. Both the fruit and the seeds 
are edible. The latter also produce a 


valuable oil known as_ shea. butter 
(Figure 164). 


tant food tree shea butter finds a 


Besides being an impor- 


ready export market. The nuts are 
exported and produce the shea oil of 
commerce. Local extraction produces 
the shea butter of commerce. Kernels 
will produce one-fourth of their weight 
in shea butter. Uganda has produced as 
much as 37 tons for soap and Dahomey 
exports large quantities. 

A long list of valuable plants could 
be given for this area, including fiber 
plants, gum producing trees, dye woods, 
and medicinal plants. 

Food crops.—The banana and _ plan- 
tain are the chief food crops. — In 
Uganda, for example, the banana is so 
dominant that the landscape (Figure 
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53) is characterized by the extensive 
plantations. It is used chiefly as a 


vegetable. Here as in the Tropical 


Forest Region the crop is used in 
various Ways. 

Manioc is even more important here 
than in the Tropical Forest Region. It 
food in 
270). In 


limited in 


constitutes the chief places 


(Figures 269 and fact the 


food is so places to this 


single plant that the diet is insufficient 


and blindness may result if the diet 
consists only of manioc. It is very 
probable that many peoples of this 


region, especially where a _ one-crop 


system has become established, are 


poorly nourished. But, as a rule, the 


native garden is a mixture of many 
kinds of vegetables (Figure 221). How- 
ever, except for chickens, goats, and 


hogs the animal diet is lacking in most 
of this area. 

Oil palm 
natural and a plantation crop. 


is important both as a 
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Sweet potatoes are extensively grown 
for food and the tops for goat feed. 
Yams are found here and there and are 
sometimes very important. In_ the 
wetter places colocasia is grown. Ginger 
is also grown in many places. 

Rice is a very important crop grown 
either alone or manioc, 


with maize, 


and bananas. Sesame, groundnuts, and 
other oil plants produce the oils needed. 
Squash, gourd, pumpkin and cucumber, 
beans, tomatoes, eggplant, and many 
kinds of peppers are grown for food. 

Kruits are important. Besides the 
many natural fruit trees, banana, 
papaya, pineapple, custard apple, sour- 
sop, sweetsop, breadfruit, avocado, 
guava, mango, rose apple, citron, lime, 
orange, and many other fruits are grown. 

Eleusine, pennisetum, maize, and 
sorghum are also grown. 

Under the conditions that most Afri- 
can natives live, they must be able at 


any time to collect their food from the 





A native market 


FIGURE 269 
women are wearing Americana 


The principal product shown is manioc, and the Bantu native 
a sheet of calico. 


Kongolo, Belgian Congo 
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gardens. This is probably partly re- 
sponsible for the prevalence of mixed 
plantings. Another contributing cause 
is that crops can be grown throughout 
the year and therefore can be planted 
or harvested at almost any time. Maize 
in all stages of growth is generally found 
in the same gardens and many other 
plants also at different stages of growth. 

Root crops are important and of 
these manioc is probably the most 
dependable; sweet potatoes are found 
almost everywhere and they are like 
manioc, often dug from the living vines 
when needed. Colocasia and yams and 
in some places ginger, and Jerusalem 
artichokes are grown. These products 
are all dependable and are important 
in supporting the dense populations 
found in portions of the region. 

The warm-weather grains including 
miany varieties of the grain sorghums, 
rice on the richest lands, maize almost 
everywhere in combination with other 
crops, pennisetum and occasionally eleu- 
sine are staple food crops. To these 
one might add sugar cane and sweet 
sorghum which so far as the writer's 
experience goes are used mostly fresh, 
the sugar being secured directly by 
chewing the stems. Sorghums and 
millets are used extensively to produce 
a native beer. The grain is first soaked 
and sprouted then dried and ground. 
When fermented it forms an alcoholic 
gruel which is as much of a food as it 
is a drink. 

Of the fruits the banana is certainly 
the most important but it might well 
have been listed with the root crops 
for it is used mostly green as a cooked 
vegetable, not unlike sweet potato. It 
is also eaten as a fruit and is the source 
of an alcoholic beverage. Pineapples 
grow almost everywhere and are eaten 
as fruit, and the tender bases of the 
leaves as a salad. The papaya is also 


used as a vegetable as well as a fruit 
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and is found almost everywhere. Guava 
of several types, mango, and the soursop 
and sweetsop and breadfruit are com- 
monly produced. 

Oil plants are especially sought after. 
Sesame is grown very extensively as a 
food plant and the groundnut also 
furnishes seeds rich in oil. Shea butter 
is collected from native trees and castor 
oil planted almost everywhere. The 
oil of the latter serves as does olive oil 
in some sections, much of it being used 
to smear the body and dress the hair. 

Of the legumes the groundnut is 
probably most important. Beans of 
many types are grown, and cowpea is 
often eaten from the boiled ponds. 
Voandzeia, a native one-seeded ground- 
nut, is boiled and eaten before it is 
ripe. Pigeon pea and many other peas 
and beans form important parts of the 
native diet. 

The cucurbits also contribute melons, 
pumpkin, squash, gourds, and cucum- 
bers as food. 

Of the miscellaneous group. sugar 
cane, sweet sorghum, eggplants of many 
types, peppers, capsicum, tomatoes, 
onions, and okra are important. Indigo 
and tobacco are also grown, the latter 
almost everywhere for local use. 

Cotton is by all means the most 
important of the fiber plants. Gourds 
serve a very practical purpose in provid- 
ing food and containers for liquids and 
other materials. 

Livestock.—Livestock is scarce 
throughout this region as a whole. It 
is chiefly in the northern part that 
cattle are found. The total number of 
cattle is about 3,970,000, which is very 
few when one considers the size of the 
region. (Goats are more abundant than 
sheep and together they number 9,100,- 
000. This is a total of 5,820,000 animal 
units, or 4.1 per square mile of total 
area of the region. Pigs are nowhere 


abundant, probably number about 
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400,000. and 


with chickens 
fish the 


make up the meat diet except on rare 


These 


guinea fowl and from rivers 


occasions when a_ hippopotamus or 


elephant or other large game animal 
is killed. 
The urge to produce livestock is 


the 
livestock countries, but the determining 


probably much greater than in 


influences of the natural environment 


make cattle production impossible over 





FIGURE 270. 
Belgian Congo 


much of the area, and sheep and goat 
production difficult. Meat consequently 
is a luxury. That a craving for meat 
may have guided some of these tribes 
into cannibalism seems likely, for in 
the Congo and in the northeastern part 
the 


Mgambettu, cannibalism was the most 


of this region, especially among 
fully developed. Even now, although 
men are not actually killed for food, 


many tribes eat their dead or trade 
their dead for the dead of adjacent 
tribes. This may be a rather natural 
effect of an enforced vegetarian diet. 
Crops for export.—A 
the cotton exported from central Africa 
It ranks high 


as an export crop in Uganda, the Anglo- 


great part of 


is grown in this region. 
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A path through a planting of manioc with Borassus palms in the back. 
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Egyptian Sudan, the Belgian Congo, 
Nigeria, French Togoland, British Togo- 
land, Dahomey, Ivory Coast, and 
Senegal. The outer edge of this belt 


would seem to be ideal for 


cotton 
production. 

Oil palm, although mostly from the 
forest belt is produced also in the inner 
or more humid and tropical portions of 
this region 


(Figure 58). Angola, the 


Congo, French Equatorial Africa, French 


Kongolo, 


Cameroons, British Cameroons, Nigeria, 


British Togoland, French Togoland, 
Dahomey, Ivory Coast, Gold Coast, 
Ashanti and northern territories, and 


Krench Guinea produce 


an export product. 


palm oil as 


Groundnuts are produced in_ this 
region and are exported from the French 
Sudan, Senegal, Gambia, Portuguese 
Guinea, French Guinea, Dahomey, and 
Nigeria. 

Shea Butryospermum 
parkit) is important in Nigeria, Dahomey 
and_ the Volta 


whole 


butter (from 


Upper but extends 
the 
as an important natural product. 


Chillies are exported from 


throughout northern 


area 


Uganda 
and Sierra Leone but are found generally 
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throughout the area. Sesame is a crop 
in Uganda, the Congo, Nigeria, Sierra 
Leone, and French Guinea. Castor 
bean is exported from Dahomey but 
is produced throughout the area. Ginger 
is an important crop in Sierra Leone 
and is grown in many parts of the area. 
little 
The 


total of cultivated land can be only 


This great area is almost as 


developed as any part of Africa. 


roughly estimated at about 14,700,000 
acres. This amounts to only 1.6 per 
cent of the total area. 


total 


Sorghums and 


millets lead in acreage followed 
by groundnuts, maize, cotton, manioc, 
bananas, and plantain. 
Crop potentialities -- 
of this area 
that of all 


regions this has been least developed. 


The potentialities 


are very great and it is 


probable the productive 


It was not so accessible to the Europeans 
as was the tropical rain forest area and 
it has been almost as difficult if not 
more difficult to maintain under cultiva- 


tion. The grasses rapidly reoccupy the 





FIGURE 271. 
for good forage. 
grass (Pennisetum bethami), so dense that mate- 
rial enough is produced to build a hut on the 
area cleared. Port Bell, Uganda. 


This high grass is too coarse 
Here isa path through elephant 
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land and require a lot of work to be 
properly eliminated from crop land. 
Here are lands capable of producing 
oil palm, rafha, and colocasis; the first 
two especially important 


are plants 


in the modern industrial world. In 
addition to these, many fiber plants can 
be grown such as cotton, Hibiscus, 
Honckenya, Triumfetta, Combeya, 
Sterculia, Urena, which all produce 
fiber of great value. 

Prominent as oil plants are oil palm, 
sesame, shea butter, castor bean, and 
groundnuts. Root crops, chiefly manioc, 
yams, sweet potatoes, ginger, colocasia, 
potatoes, artichokes, and some of the 
native Coleus species grow almost any- 
where. 


The 


sorghum, rice, maize, pennisetum, and 


warm-weather cereals such as 
eleusine can be grown throughout the 
region. 

Fruits such as the banana, pineapple, 
orange, lemon, soursop, sweetsop, bread- 
fruit, guava, and mango thrive every- 
where. Beans, pigeon pea, cowpea, 
groundnuts, voandzeia, eggplant, pep- 
pers, capsicum, indigo, pumpkins, 
squash, cucumbers, gourds, and almost 
any tropical plant except those requiring 
absolute protection from 


shade and 


winds are successful here. Ultimately 
this great region should be making a 
great contribution of much needed raw 
materials to the industrial world. 

The conditions of living are by no 
means as extreme as would be expected 
since temperatures are seldom above 
about 96 and probably never fall below 
about 65. Generally this area is not 


regarded as a white man’s country. 


This, however, is not very definitely 


proven and it is high time thorough 
physical studies were made to determine 
the climatic limitations of the extension 
of the various human races. It is by 
no means impossible that the Africans 


with the right kind of help could expand 
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their methods and practices to place 
these lands on a sound long-time produc- 
tive basis. European methods should be 
avoided unless they are definitely proven 


to be better than those of the natives. 


\Mantioc, mallet, 
livestock Region 


sorghum, maize, and 


8 on the maps). 


This area extends from northern 


Angola across the southeastern Belgian 


Congo and northern Rhodesia, across 
the lowlands of Nyasaland and _ the 
northern third of Portuguese’ East 


Africa. It 


ganyika, western Kenya, 


also includes most of Tan- 
northern 
Uganda, and the lands of middle eleva- 
tion in Ethiopia, and runs east into 
British Somaliland. West of Ethiopia 
it extends across the Anglo-Egyptian 
Sudan and on across krench Equatorial 
Africa, 


ern Nigeria, the southern part of the 


the northern Cameroons, north- 


Niger Colony, across the | pper Volta, 
the Sudan, 


southern portion of Mauritania. 


French the 
This 


strip from Ethiopia to the Atlantic is 


Senegal, and 


from 200 to 300 miles wide and reaches 
the Atlantic Ocean between the mouths 
of the Senegal and the Gambia Rivers. 
The area is very large, totaling 1,644,000 


square than half the 


area of the United States. 


miles. or more 

The natural vegetation for the most 
part in the south and east is dry forest. 
This is an 


open stand of rather small 


trees with a 


canopy not dense enough 
to shut out a ground cover of grasses. 
The trees are seldom over a foot in 


diameter and the foliage crowded to 


the tops of the trees, many of which 
The 


prairie-like, has usually many termite 


are flat-topped. grass floor is 
hills and little or no down timber since 
logs would be rapidly consumed by the 
the northern 
part and over parts of the southern area 


Here 


trees are usually scattered throughout, 


termites. Over much of 


tallgrass savanna is characteristic. 
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FIGURE 272. 


Groundnuts of two types are 
grown in Africa. The most common is the 
ordinary groundnut (Arachis hypogaea) shown 
at the left and the African groundnut voandzeia 
(Voandzeia subterranea) shown at the right. 
The latter are boiled and eaten as are green 
peas. Simsima, Anglo-Egyptian Sudan. 


The 
are often thorny and flat-topped but 
this is 


either singly or in clumps. trees 


the whole 


Many of the trees produce good 


not characteristic of 
area, 
timber even if 


The 


feet tall and form a close cover. 


grown in a grassland. 


grasses are usually from 3 to 5 
During 
the drought period fires run through but 
kill out Usually the 


trees and many large rooted perennials 


do not the trees. 


spring into flower or leaf just before 


the rains begin. When rains begin the 


effect is often to change a dry and 
burned desert into a rich almost swamp- 
like area the 


rapidly. 


where grasses shoot up 

The climate is warm since practically 
the whole area lies within 16 degrees 
of the equator. Rainfall is from 30 to 40 
inches and comes during the warmer part 
of the year. A drought period of from 
four to six months in mid-winter pro- 
duces a semi-rest period for the trees 
and a rest period for the grasses which 


North 


from 


usually burn off during this time. 


of the equator this drought is 
November to April and south of the 


equator from May to October. 
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FIGURE 273. 
tata) thought by Humboldt to be the largest 
tree in nature produces both bark cloth, fiber, 


The Baobab (Adansonia digi- 


fruit, and leaves for food. 
several bee hives. 
diameter and 
the right. 


Here it also supports 
The tree is about 20 feet in 
a large termite hill is shown at 
Moshi, Tanganyika. 


Temperatures never fall below a few 
degrees above freezing and may rise 
to as high as 114 degrees F. Asa rule, 
however, high or low temperatures do 
not occur and tropical perennials do 
not suffer from low temperatures. 

The soils are deep red loams, varying 
to chernozems on the drier side in the 
north and east. Non-laterized, red 
earths and poorly drained plateau soils 
usually grey or dark in color, and dark 
and grey clays known as ‘“‘black cotton 
soils” are all found in the same region. 
Some of these soils are calcareous and 
On the 


whole, the soils are extremely varied 


trend toward the chernozems. 


and do not belong to the lateritic group. 
In many places they are poor in phos- 
As al 


rule natives add the ashes resulting from 


phorus and respond to fertilizer. 


burning the grass and forest cover to the 
surface soil when it is planted. 

This region has one of the richest 
Africa. 


elephant, rhinoceros, giraffe, eland, 


faunas in Here are found 


zebra, lion, leopard, buffalo, warthog, 
hartebeest, wildebeest, waterbuck, cob, 
reedbuck, impala, springbok, bushbuck, 
roan antelope, sable antelope, greater 
kudu, duiker, and in the 


and lesser 
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Hundreds of 
and 


north, many _ gazelles. 


other game mammals birds are 
It contains some 


Africa 
In the denser 


found in this region. 
of the hunting 
(Figures 126 and 270). 


best areas in 
dry forest portions game is likely to be 
less numerous than in the open savanna 


or in areas where the trees form clumps. 


The region is occupied by Bantu 
peoples in the south and east, by 
Hamitic and Nilotic peoples in the 


northeast, and by Sudan Negroes in the 


north and west. Many of them are 
livestock men, and rely largely on herds 
But the 


those in 


majority and 
the 


growers. 


for support. 


nearly all of south and 


southeast This is 


are crop 


largely enforced since the dry forest 
favors tsetse fly which shuts out cattle 
from much of the 122 


area (Figures 


and 123). 

Many natural products are obtained 
from this area. These are especially 
vine rubber and oils such as shea butter 


and many wild fruits. The natives also 


secure quantities of wild meat from 
the wild animals, especially at the times 
of year when the grasses are burned. 
This burning is a means of driving the 
the this 


region is in the drought belt 


game to hunters. However, 
and at 
times of drought food is scarce for beast 
and for man. The reaction of man and 
of the game herds to this seasonal varia- 
tion has not been clearly worked out. 
As a the 


natives this supply is made _ to 


rule, foods are stored by 
and 
carry over the drought period and even 
the drought years (Figures 14 and 15). 

Timber is important in this region. 
Its value lies in part in the character 
of the 


to termites 


wood which is often resistant 


and borers and therefore 
especially valuable for construction pur- 
poses and for mine props. 


The 


may be mentioned. 


more important timber trees 


To this list should 


be added several from the high 


grass 
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savanna which also occur here in the 


dry forest and in the tall grass savanna. 
Rhodesian teak (Batkiaea plurijuga) 
is widely distributed and produces a 


hard red wood, termite resistant and 
especially valuable for furniture and 
general construction. Several other 


species are found throughout the region 


which similar in wood 


West 


mes piliformis ) 


some of are 


values. \frican ebony (Diospyros 


grows throughout the 


area. Not only is it valuable as a wood 


but it produces a small persimmon 


prized by the natives as a fruit 
Mulombwa (Pterocarpus angolensis), 
sometimes known as_ bloodwood, 1s 
hard and dark, works up well, is termite 
resistant and durable. There are also 
several other species with similar wood 


properties. 


White thorn (Acacia albida) and 
knobby thorn (A. pallens), Mkaia (A. 
nigrescens), and many other acacias 


produce timbers of unusual values, some 
of which are in great demand for mining 
timbers, wagon building, and furniture. 
Mopane 
183 


(Copatfera| mopane) (Figure 
is regarded as the best for mine 
props, and Rhodesian copaiba (C. coleo- 
sperma) produces larger timber which 
resembles teak. It is called 


Rhodesian teak. Mutondo (/soberlinia 


often 


paniculata) and mutobo (J. tomentosa) 
produce rather large boles, two feet 
in diameter and 40 feet long. With 
resistant properties, and since both 


impregnate readily, they may become 
valuable for mine timbers and for con- 
Muputu (Brachy- 
out the 


struction purposes. 


stegia hockii) stands among 


many species of this genus by being 


borer proof. The wood of these trees 
Is twice as strong as clear pine and 
Besides the 
the bark of these 


trees is used by natives for cordage and 


become valuable. 


the 


should 
value of wood, 
for bark cloth and for tannin. 


Rhodesian asp (Burkea africana) 1s 
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a durable wood and takes a good polish, 
and is valuable for many purposes. It 
is excellent for charcoal. 

Two mahogany-like woods are pro- 
duced here. One is similar to sapele 
and known locally as mupumena (Entan- 
and another 


drophragma caudatum), 


species known as mofu. Both are large 
trees. Nyassa khaya (Khaya nyasica), 
very like true mahogany, also occurs in 
this region. The variety of trees in 
this region is very great and they should 
play an important part in any plan of 
land management. 

Many native fruit trees are found in 
this area and provide food for the native 
the Here 
could be listed morula, custard apples, 
kaffir 
borassus palm, jujube, and grey plum 
the 


population and wildlife. 


oranges, tamarind, wild plum, 


listed in previous region. In 
addition, Rhodesian copaiba is a fruit- 


Malulu 


(Canthium lanciflorum and many other 


bearing tree, prized by natives. 


) and muhamane (Dialium simit) 
Makusu or 


mahobohobo (Uapaca sanstbarica and 


species 


both produce edible fruits. 


other species) produces an abundance of 


very sweet fruits with a flavor similar 


to bumblebee honey. The wood is also 


used for many purposes. There are 





FIGURE 274 
by the Bori. 


A white bull of the type reared 
Simsima, Anglo-Egyptian Sudan. 
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several species of Eugenia and of 
Garcinia valuable as fruit trees. Here 
also are found the mango, cashew, 
anona, and tamarind as wild trees. 

Rubber is probably best represented 
by Landolphii kirkii in the south and 
by several other species north of the 
equator. The fruits of this vine are 
edible. Oil trees are numerous, but 
north of the equator the shea butter 
tree is by far the most important. 
Many trees such as Ximenia americana, 
Trichilia emetica, Ochna pulchra, and 
Ricinodendron rautanemi produce oil; 
the last of these also produces a light 
wood and an edible fruit. It is the 
maketti nut of commerce. Ricinus is 
practically a wild plant and at times 
reaches the proportions of a tree. Castor 
oil is used to anoint the body and 
probably serves a very useful purpose 
as a protective laver against moisture 
and cold. 

Brachystegia is of great local impor- 
tance as a fiber plant. The bark 
stripped off furnishes an excellent sub- 
stitute for rope or cord, and it also 
furnishes bark cloth much used _ for 
clothing. The baobab (Adansonia digt- 
tata) (Figure 273), is sometimes called 
the cream of tartar tree because of the 
large fruit filled with white powdery 
pulp, which is used to produce a drink 
not unlike lemonade. A tree not of 
great height, probably seldom over 
70 feet, may reach a diameter of 30 feet. 
It is widely distributed in this and 
adjacent regions. It produces a strong 
fiber and is used for bark cloth. As a 
food tree the fruits furnish a refreshing 
drink, but its greatest value is in its 
leaves which are eaten in soup and have 
apparently a decided effect in supplying 
calcium and possibly phosphorus de- 
ficiencies. In fact, evidence is accumu- 
lating that the native women in regions 
of a diet restricted largely to manioc 
or sorghum are often infertile unless the 
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baobab leaf is added to their diet. 
(McCulloch, W. E. 
the dietaries of the Hausa and town 
Fulani. West African Medical Journal, 
Vol. III, 1940, pp. 1-75.) 


Food crops. 


An inquiry into 


In this region manioc is 
a most important food crop (Figures 
269 and 270). 


impossible to illustrate all of the methods 


In so great an area it is 


of planting and care of the crop. Often 
it is planted following the cutting down 
and burning of the dry forest trees. 
Maize and also cowpea, groundnuts, 
voandzeia, and a variety of cucumbers, 
pumpkins, or other cucurbits are usually 
planted with the manioc. 

The short-season crops are harvested 
harvest 

Often 
the area is extended on one side and 


and replanted and = manioc 


started after about three years. 


abandoned on the other after about 
seven years of crop use. If the region 
is thickly populated the land may lie 
fallow only five to ten years, but if 
not will more than likely lie fallow 20 
to 30 years and regenerate a forest cover. 

In many places manioc is planted on 
raised ridges. Here. they are often 
interplanted with other crops. As a 
rule the roots are taken from the plants 
as soon as they become sufficiently large 
and later the whole planting may be 
harvested. Rarely is it the only crop 
during the first year or two but mature 
thickets are found almost clear of other 
plantings. As a rule only short season 
crops such as millet, maize, cucurbits, 
groundnuts, etc., are planted with the 
manioc crop. The root is used fresh, 
baked or boiled, or soaked, dried, 
pounded into flour, and then cooked 
alone or mixed with beans, groundnuts, 
or other foods. For export it is usually 
reduced to flour. Manioc does not grow 
where temperatures fall to near the 
freezing point and is confined to this 
region or to those of even more mod- 


erate temperatures. 
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The principal difference between this 
region and the sorghum, millet, maize 
and livestock region is that in this 
region manioc can be grown while in 
the other it is shut out by low tempera- 
tures. This, however, does not affect 
the warm-weather cereals such as millet, 
sorghum, and maize. The two regions 
are therefore closely similar and the 
southern extension has been separated 
because manioc cannot be grown there. 

This is truly a sorghum belt and many 


varieties are grown. The lighter red 


and the South African Kaffir Corn. 
Native 


Swahili name of eleusine is mtama, and 


names are also. used. The 


usually sorghum is called mbele, but 
in many called 


Some tribes use the term 


places sorghum is 
mtama. 
mabele for sorghum, some for eleusine, 
and some for pennisetum. It is im- 
possible without a sample for a traveler 
to know when talking with a native 
which plant is meant when it is called 
mabele, and the same applies to many 


other names. Sorghum is often grown 





FIGURE 275. 
groundnuts. 


Kirippi, Anglo-Egyptian Sudan. 


and white varieties are used mostly 
for food and the deep red or brown forms 
for beer. There are great differences 
in age of maturing and they vary from 
close to open heads and from deep reds 
and browns to white. Sweet sorghums 
As a rule the heads 


are cut off and dried and thrashed out 


are also grown. 


and the grain stored in large baskets 
(Figures 14 and 15). Often a reserve 
is kept over to avoid famine which may 
result from unexpected drought failure 

There is much confusion in the records 
and it is often impossible to determine 
whether sorghum or eleusine or pen- 
nisetum is being considered. Usually 
sorghum passes under a number of 
names, chief of which are the Egyptian 
Dhura, the West African Guinea Corn 


Extensive areas of Acacia tall grass country are only partially cleared to plant 


in continuous stands and over much of 
Africa must be protected from birds 
when the heads approach the ripe 
condition (Figure 43). In this region 
it probably exceeds any other crop in 
total acreage. Under millets are in- 
cluded the pearl or bulbrush millets 
(pennisetum), and the finger millet 
(eleusine). In the north, 
pennisetum more 
important while in the south eleusine 
is relatively important. The 
combined acreage is probably about 


or raga 
seems to be the 


more 


Millets are 
used largely for making beer, a gruel 


equal to that of sorghum. 


as much a food as a beverage. 
Maize is probably next in importance 
as a food crop. Usually it is not grown 


in a pure stand but is planted in with 
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other crops and harvested as needed 
or as a green crop. At other times the 
ears are picked off and stacked on 
fences or in trees with the tips hanging 
down to give protection to the grain 
by the husks. Green corn ts eaten 
and the ripe kernels are ground into 
meal. As such it is an important native 
ration. 

Groundnuts (Figure 272) are planted 
almost everywhere and are an important 
food because of the high protein and 
high oil content. When used largely as a 
local food crop they are mixed in with 
almost every other crop. Large fields 
are found especially in the north (Figure 
275). 

Often grown in the same field, 
voandzeia is eaten more as a vegetable. 
The young pods are boiled before the 
seeds harden and eaten as we eat green 
peas. 

The cowpea, sometimes called kaffir 
bean, is planted with practically all 


cereals and as a food crop is very 





FiGuRE 276.—This region over much of 
Africa is not only a cattle, sheep, and goat 
area but also probably the best of the big game 
lands. Predators, or vermin as they are called, 
are usually abundant. Here a lioness lying in 
the shade of a thorn tree will take either domestic 
or wild herbivora Kruger National Park, 
Transvaal. (Courtesy of the South African 
Railways and Harbors Administration.) 
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important. There are many different 
strains and the bean is often eaten 
before the seeds harden, after boiling 
the whole pod. 

Beans are very important. Many 
varieties of the ordinary bean (Phaseolus 
vulgaris) are grown and in many places 
mixed with other crops. The small bean 
(P. aureus) is a very important crop. 

Of the root crops, next to manioc, 
sweet potato is probably the most 
important. It seems to occupy a 
greater acreage in the south and east 
than does the groundnut. Often it is 
not harvested but a tuber pulled out 
when needed. It is a very important 
crop though, and large acreages are 
grown in Uganda (Figure 277). 

Yams (Dioscorea) are grown almost 
everywhere, but not in solid stands. 
They require support for the vines and 
often cover small trees or fences. 


In wet places colocasia is an impor- 


‘tant root crop. There are several native 


root crops, especially the finger potato 
(Coleus esculenta) and the peanut potato 
(C. tuberosa) which are grown by the 
natives in the south. 

Cucurbits are especially important 
and many species are grown almost 
everywhere in conjunction with other 
crops. Pumpkin, cucumber, and squash 
are all important crops, as are the 
watermelon and stock melon. (Gourds 
are important as foods and for making 
containers. 

Plantain and banana are not generally 
grown except in the warmer portions 
near the equator in the eastern part 
of the region where they become very 
important. Sugar cane is also found in 
this portion of the region but over most 
of the region its place is taken by 
sweet sorghum. 

Sesame is probably as important in 
many parts of the area as groundnuts. 
It is a most valuable addition to the 
native diet. 
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The okra 
roselle (//, 
the cereal crops and the okra is often 
dried for use Many 


eggplants (Solanum) are grown as veg- 


Hibiscus esculentus) and 
sabdariffa) are planted in 
later. native 
etables in the villages and the plantings 
of maize and sorghum. 

Chillies and other varieties of peppers 


and tomato are 


widely grown, but 


except for chillies are not produced in 
quantity. 
Tobacco is grown everywhere in 
limited quantity for local use. 
Fruit crops are chiefly banana in the 
warmer portions, but pineapple, papaya, 
custard 


guavas and apples are also 


grown. Grinardillea and citrus fruits 
of various types and avocado and mango 
grow here. Probably the mango is 
nowhere produced in greater perfection 
Tabora in Tan- 
ganyika territory is known the world 
over as the mango city. 

Livestock. 


portant in this region as a whole, are 


than in this region. 


Cattle, although very im- 


very unequally distributed. In many 
portions of the south and east, that 
is, in Angola, Southern Congo, Northern 
Rhodesia, Portuguese East Africa, and 
Tanganyika, they are shut out by tsetse 
fly. Only the hardier African breeds 
can be kept in this area. In this 
southern portion about 1,194,000 cattle 
are kept. In East Africa, Tanganyika, 
Uganda, and Kenya probably about 
4,370,000 in this region, and in North 
Africa about 4,367,000. The total for 
the region is roughly about 9,931,000, 
or about six cattle per square mile. 
As stated above, they are very unequally 
distributed over the area. 

Sheep and goats are more generally 
distributed since they are not shut 
out by tsetse fly. In the south there 
are about 708,000, in the east 7,340,000, 
and in the north 13,419,000, a total of 
21,467,000, or 


square mile. If these are reduced to 


about about 13 per 
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FIGURE 277 
important crops 
both red and nearly white roots, and they are 
being taken out without destroying the vines. 
Luzinga, Uganda 


The sweet potato is one of the 
Here a large field is producing 


animal units, the number for cattle 
and sheep and goats becomes about 
14,200,000, or about 8.6 animal units 
per square mile. 

Pigs are rather important, especially 
in the southern part in Angola, Belgian 
Congo, Nyasaland, and Portuguese East 
Africa where there seems to be about 
250,000. 


naturally 


In East Africa they are not 
abundant but in Kenya a 
special effort has been made to increase 
bacon production. The total for Tan- 
ganyika, Uganda, and Kenya in this 
12,000, 


practically all of which are in Kenya. 


region appears to be about 
Nigeria and French Equatorial Africa 
lead the total, being about 62,000, for 
the northern portion of this region, or 
a grand total for the whole region of 
about 324,000. 

Donkeys are important in the north 
and east but less important in the south. 
Camels are especially important in the 
north and practically absent from the 
south and east. They are not generally 
abundant in this region but are kept 


Horses, like 


in more desert country. 
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camels, are most abundant in the north, 
especially in Nigeria. Domestic fowl 
are very important and these are chiefly 
chickens, although guinea fowl is abun- 
dant as a domestic animal in places. 

Crops for export.—Some of the most 
important crops of this region such as 
manioc, sorghum and_ millet, while 
they could be exported, are used locally 
and do not at present rank high as 
export crops. However, they are excel- 
lent sources of materials needed in 
modern industry and may _ become 
valuable at any time. Maize is an 
export from Kenya and a small amount 
from Northern Rhodesia. Angola ex- 
ports maize which leads in value of the 
export crop. It could be grown and 
exported from much of this area. 

Groundnuts stand out as export crops 
in Nigeria and the Senegal and other 
northern portions of this area. While 
important everywhere, they are not 
exported in quantity. 

Cotton is one of the important export 
probabilities in most of this region. 
Uganda and the Anglo-Egyptian Sudan 
have done the most to induce natives 
to produce cotton for export. Tan- 
ganyika, Nyasaland, and Nigeria also 
export cotton. Cotton should increase 
as an export crop and even now ranks 
with groundnuts as an export from 
this area. 

Sisal is a promising fiber crop in this 
area. At present Tanganyika and 
Kenya are exporting sisal. It can be 
produced over much of the area. 

Animal products do not rank high 
in export. This is chiefly due to diffi- 
culties of transport. Most of the meat 
and milk is consumed locally. The 
hides and skins are exported, and these 
together with ghee represent the chief 
export values of livestock of the region. 
From Nigeria the valuable leather 
known as kano leather is exported as a 
manufactured product. It is tanned 
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with acacia arabica seeds and_ pods 
and dyed with sorghum and the yellow 
and blue dyes made from local native 
trees. 

Other crops of importance are shea 
butter, a natural product of great 
importance across the northern exten- 
sion of this region. Sesame is exported 
chiefly from Uganda and the Anglo- 
Egyptian Sudan but also from Kenya, 
Tanganyika, Belgian Congo, and Ni- 
gerla, and is grown throughout the 
region. Beans and cowpeas are also 
an export possibility. Capsicum is 
exported from this region in Uganda 
and is generally grown throughout the 
region. 

Timber and tanning materials are 
important. The former is exported 
especially from northern Rhodesia. 
Rhodesian teak, African ebony, and 
many of the hardwoods are in demand 
and are produced in quantity, but 
usually in scattered or open. stands. 
Another natural product of importance 
in the region is beeswax which ts ex- 
ported. The honey is consumed locally. 

The total amount of land in_ this 
region under crop can only be roughly 
estimated. There are upwards of 890,000 
acres of land farmed by Europeans in 
this region. The total, if correction is 
made for native lands not reported, 
would amount to about 37,600,000 
acres, or about 3.6 per cent of the total 
area. Millets and sorghums occupy 
the greatest recorded acreages, followed 
by groundnuts, cotton, maize, and 
manioc. 

Crop Potentialities.—This is essen- 
tially a warm-weather cereal belt. Sor- 
ghums of many varieties, pennisetums, 
and eleusines can be grown throughout. 
Maize likewise is favored by the climate 


It is also a cotton belt, and cotton can 


be grown over practically the whole 


area. Manioc as a food and as a source 


of starch has great potentialities and 
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while it is produced in each of the two 


regions previously discussed is also 
important throughout this whole region. 
Because of its value as a food crop, of 
its value in producing a reserve in time 
of drought, crop failures of grains and 


other crops, because of the ease of 
preparation for export, and because of 
i industries it should 


its value in the 


always be a valuable local and export 
crop. 

Groundnuts are valuable for local 
food and as export crop, as a source of 
oil. They likewise can be grown any- 
where in the region. In the north and 
west they are probably the most impor- 
tant single crop. 


Tobacco, sesame, indigo, sisal, beans, 
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cowpeas, pigeon peas, sweet potatoes, 


yams, 


sugar cane, voandzeia, many 


varieties of cucumbers, pumpkins, 
squash, melons and gourds, okra, rosella, 
eggplants, tomatoes, chillies, and many 
other vegetables can be grown. 

Plantain and bananas in the warmer 
parts and = papaya, 


mango, Puavas, 


custard apples, avocado, 


and all 


grinardilla, 


pomegranates, sorts of citrus 


fruits do well. 
Livestock of great 


g importance in 
the 


part of become so 


could 
throughout if tsetse fly could be con- 


trolled. 


region 


Naturally only breeds adjusted 
to warm weather can be reared success- 
fully and European cattle breeds derived 


from Bos tarus do not thrive. 
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